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Description 
Field of the invention 
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nam oi me iii vw» iwi 

susceptive diseases which contains the polypeptide as an effective .ngred.ent. 
p^/^ri ptinn of the Prior Art 
1000* ^aproteinwhichha— 

munocontpetent ceils stimulated with aniens or "JJ*^^^ energetically on clinical trials as a 
to use as an antitumor agent from the b ^ h ^522« lX preparations now commercially avail- 
therapeutic agent for malignant tumors « general ^^^^^J^ cells and recombinant IFN- 
able are roughly darted into 2 groups ..e ^^soZjcles Escherichia coliOms^ 

rrrnarst^ 

Amongthese W ,henatura,,F^^ 
n nutrient culture mede supplemented with IF ^' n f duC ^ of the IFN-7 

„ is known that the type of IFN-y inducers great y .nfluences ^J^^ZL^ A (Con A). Lens cuiinaris, 
purification, and the safeness of the final f^ i S^^S^!!^ however, have problems of their 
Phytolacca americam, endotoxin and hpopolysaccha ^"'^J^^Z^s, as well as having difficulties of 

,.004, The p..san, *„n.«e .opnd in = J*. « a *'* . by a »«■» - 
L the reality is a protein having the Mowing ohyatoh.mic.1 propane 

35 (SDS-PAGE); 

(2) Isoelectric point (pi) . 

Exhibiting an isoelectric point of 4.8±1 .0 on chromatofocusing, 

(3) EES* secuences in SEO ID NOs:4 and 5; and 

40 (4) Biological activity 

Inducing the I FN-y production by immunocompetent cells. 

,000s, , can be canned that ma « » a nova, ^^7^*^^^.™/; 
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SEQ ID NO:3: 

a a s a a a s a s a « s S S 2 a - 

SS a S SS b a 5 JS 5 2 S 2 2 S 5 5 96 

s a a 5 a a a = 2 a s a a a a a 144 

35 12. „„„ -r- CTG ACC CTC TCT 192 



a a a a a 2 2 a a a a 2 2 a a a 

a a a a a a a a a a a a a a a a 240 

I a a a a a a a a a a a a a 2 a 288 

a a a a a a a a a a a a a a a a 336 

100 ™» n,, i» r TTT CTT GCT TGC CAA AAG GAA 384 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT W.i 



P„e «. Ser ser L.u Tyr 01. Ug Hi. Pne u» "a Cg Gin «. O. 

115 . ipnm AAA AAA AAG GAT GAA AAT GGG GAT 432 

a a a a a a a a a , ?o «. « «, « 

X ™ ™. .TT TTC ACT CTC ACT AAC TTA CAT CAA ACT «1 

$ a a a a a a *. a S „ M ». «. ™ 

145 150 

40 in SEQ ID NO: 1. 
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SEQ ID NO:l 

Ty r Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 
AS p Gin val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 
Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 
Ile Ser »et Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 
Ser III Lys Cys Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys lie 
S. Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 
Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His up Asn Lys 
„et Gin Phe c5u Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 
Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Jj. Glu Asp Glu Leu 
Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 

,00*, T*ey MM ft. DNA Wo a*** «*0 «p.e S s M and ,0 produc, « in M co.o.e ,n 

a considerably high yield. rtr ^ arK , nf inriucina the IFN-7 production by immunocompetent 

cells, and is expected to be used in a variety of .elds as an li-N 7 inou • a deve | 0 pment of methods for effi- 

the polypeptide has been obtained. ingredient cytokines such as interferon-a, 

eflects, but have demerits that the,r therapeu i^^^^ 

=H=E=========^ 

cymmary of the Invention 

,00,,, ,o vi.w 0, *e - ^ « I. P— < » » »— ■ — ~* 
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^SSSZ'SS*** P-ent invention to provide a detection method tor assaying the polypeptide using- 
the monoclonal antibody. oharmaceutical agent for IFN-y susceptive diseases. 

[0021] It is another object of the "^^^V^S* <* human or * in ^ *° 

recombinant DNA into an appropriate host ,, oin(sHhuanrocessforD reDaringtheproteincomprisingintroducing 

„, Jan origin which induces rh. in SEO ID NOtTsafc) 

5ST™L«h Ci« d « P-,n, is .Min* by a hytoidc™. C pricing a melons, 

antibody. 4 . . ottoinoH hv « Dr ocess for preparing the monoclonal antibody 

paq in. nig-* d*d ol h. ^"''"^'^^^^Ta t, . nauian, aa.an, madiam, o, in 

F1G.2 is a agar. o. to smrcrur. o. .». '^i^ ° N * pHI0IF 

human interleukin 12 with the present monoclonal antibody H-1mAb. 

HIGIF cDNA • cDNA which encodes the present polypeptide 
KGFHH2 cDNA : cDNA encoding the present polypeptide 
45 Ptac : tac promoter 

rrnBTIT2 : terminator of ribosome RNA operon 
GST : glutathione S transferase gene 
AmpR : ampicillin resistant gene 
pBR322ori : replication initiation site of Escherichia coll 

a cofactor to act on immunocompetent cells nro duction of the present polypeptide by introduc- 

[0039] The DNA according to the present invent™ expresses tn e product o ° P £ r ^ 0fflbinanl DNA 
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nocompetent cells. The gene contains the base sequence ,n SEC ID ^^^^ means , soleucine - 
encodes a polypeptide having the ammo acid sequence in SEQ ID NO.1 where tne symoo. a 



20 or "threonine" 

SEQ ID N0:2: 

25 



30 



TACTTTGGCA AGCTTGAATC — = GAA gmOJMJJ ™CTC £ 

SSSSiSS SS5SK aSgtataaag ATAGCCAGCC TAGAGGTATG 180 
g^gSaSa tc?c?gtc!a gtgtgagaaa atttcaaytc TCTCCTGTGA GAACAAAATT 240 
aS™Sa Iggaaatgaa tcctcctgat aacatcaagg atacaaaaag tgacatcata 300 

JtcTTTCAGA GAAGTGTCCC AGGACATGAT AATAAGATGC AATTTGAATC TTCATCATAC 360 
GAAGGATACT TTCTAGCTTG TGAAAAAGAG AGAGACCTTT TTAAACTCAT TTTGAAAAAA 420 
GAGGATGAAT TGGGGGATAG ATCTATAATG TTCACTGTTC AAAACGAAGA C 471 

[0045] The techniques used to reveal the amino acid sequence and the base sequences in SEQ ID NOs:1 and 2 
35 are summarized in the below: 

m A protein which induces the IFN-y production by immunocompetent cells, was isolated from mouse .liver cells 
and h5y purified by combining conventional purification methods comprising chromatography as a ma.n tech- 

^) The resultant purKied protein was digested wKh trypsin, and 2 polypeptide fragments were isolated from the 

■Luences loitered by collect a DNA fragment wheh partially encodes Ihe prolein, 
SIS, was .abated arte hybridized wilh I. reeilM cDNA U) prepared wrth Ihe mRNA as a 
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acid sequence; oreoared labeled and hybridized with a cDNA 

KeM^d., a human polypepUde, ino.pdaa ihose wiih me amino acid saqaenc. » SEQ IO NO., 
encoded by the base sequence in SEQ ID NO:2. 
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,0046, Though a fcng tar. research. the present i = ^^^S^^^n 
FN-yproduction by immunocompetent cells, and, as *°^J~n ides as long as they have the amino 

po,y e P p tides. The present poVpeptide includ^^^^ 

acid sequence in SEQ ID NO:1 or homologous ones thereunto, vanams, wn.c « 
e to the one in SEQ ID NOcl. can be obtained by replacingone '^ng o hosts into which 

acids without alternating the inherent biolog.cal actwrty d the ^jJ^K^ ^ions ot cultivation 
DNAs, even when used the same DNAs, are ■ntroduced andon the compone ts and^ ^ ^ ^ ^ 

as they induce the I FN-y production by immunocompetent cells lran sformants which contain 

r0047] The present polypeptide can be prepared 

DNAsencodingthe^^^ 

US able in thepresent invention can beobtamed, tor example by ^^.^toe^^ew 
in SEQ ID NO:2, homologous base sequences hereunto -J^g^E^d he deg eneracy of genets code 
more bases in those base sequences can be replaced wrth o^er bases by mea 9^ ^ ^ ^ 

" ^ P0,VPeP,ide ^ ' 

SEQ ID NO:6: 

=cc— -OTCTccc jggmr gegogg 



CCTCAGACCT TCCAGATCGC i tla- ! rip air TTC ATC AAC 
30 ATG GCT GCT GAA CCA GTA GAA GAC AAT TGC ATC AAC 
' i£t Ala Ala Glu Pro Val Glu Asp Asn Cys lie Asn 

JaA TTT ATT GAC AAT ACG CTT TAC TTT ATA GCT GAA 
£ys III ill Asp Asn Thr Leu Tyr Phe lie Ala Glu 
20 25 
35 CTG GAA TCA GAT TAC TTT GGC AAG CTT GAA TCT AAA 

Leu Glu Ser Asp Tyr Phe Gly Lys Leu Glu Ser Lys 
35 40 
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TTT 


GTG 


GCA 


ATG 


Phe 


Val 


Ala 


Met 






15 




GAT 


GAT 


GAA 


AAC 


Asp 


Asp 


Glu 


Asn 


30 






TTA 


TCA 


GTC 


ATA 


Leu 


Ser 


Val 


lie 


45 









60 
120 
177 
225 



273 
321 
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AGA AAT TTG AAT GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT 369 
Arg £sn leu isn Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro 

CTA TTT GAA GAT ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG 417 

Su Phe XI til Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg 

£C 70 7b a^c 

h s s £ !S s s s £ £ £ a s s f is 

s s s s s ^ s s = s s = s s s s 513 

s s s s sS = a s s s s s s s 5 " 

s s s is s £ s s s s g s a s 609 

s S s s is a = s = = i s a s s 5 657 

145 m m « i!2 * rA gac CTT TTT AAA CTC ATT TTG AAA AAA 705 

2 s s ss e s »p s & - »* - s * 

^ i^o arA TrT ATA ATG TTC ACT GTT CAA AAC GAA 753 

ss ss 2 ss ss s e a £ t« v,i ss - «. 

CAC TAGCTA Tt'SaATTTC ATGCCGGGCG CAGTGGGTCA CGCCTGTAAT CCCAGCCCTT 812 

mmmmmm i 

AAAAAAAA 



[0 04 9] The prepa.tion procedure is as ^^^S^SSl ^tZS^ 
mented with po,y(A) on a sucrose gradient buffer to ' 8 ° te ^ U ^ 
polymerase toact on themRNAasatemplate^ 

self-replicable vector, and introduce the resultant r ^^"*^x7^eraX«i transformants containing 
Culture the resultant transformant in a nutnent The DNA according to the present 

,he DNA encoding the present polypept.de by the colony ^» ™ <xjuce the sent 

invention is obtainable by treating the t™ 81 ^"^ in SEQ ID NO:2, or by intro- 

r;rs^p= 

Generally, the DNA is introduced into hosts >» - Jj^— E^"SS522£ 
usually contains the DNA and a seK-replicab le vector and S£j2KJS2*l vectors such as pKK223-2, 
in general if only the DNA is in hand. Examples of such ^^S^Snl Among these veclors, P KK223-2, 
PGEX-2T. pRL-^ P BTrp2 DNA, pUBIIO. ^^^^^Sff^L^ is expressedSn procary- 

R^d a an y d pB.121 are suitably used for the in this field can be arbitrarily 

[0051] To introduce the present DNA into ^"^^^S^SZ w th restriction enzymes and/or ul- 
US ed: Genes containing the present DNA ^^S!1^S£7^ genes and vectors, restriction 

Sy^^^ 
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limitless replication of the DMAs by culturing the transformants. introduced int0 appropriate hosts such as 

10052] The recombinant DNAs usable J^SSJSS £ cT^ ^ Organisms o, the 
yeasts and olher microorganisms of the specks ^chenm mi * n recombinant DNAs and calcium 

of inducing the IFN-v production by immu "^ pet ^ C n e "! pn1 DO , VDeD tide intracellularly or extracellularly when cul- 
[0053] The transformants thus obtained produce J JJ^^JJ^ the form of liquid in general which 
,ured in nutrient culture media. Examples of sue — c"tture mjd I* are those ^ ^ ^ 

contain carbon sources, nitrogen sources, and minerals as well ™° asstafch starcn hydrolysates, glucose. 
The carbon sources usable in the present .nven.or ^^^^SS^ «^»*» and 
fructose and sucrose. The nrtrogen sources J^^^^.. ye ast extract, defatted soy bean, com 
inorganic-compounds such as ammonia and the. ^ ™VJ e medja and jncubated at a temperature 
steep liquor, and beef extract. Transformants ar 6 J. agtta tion*eration method, etc.. to 

of 25-65'C and at a P H of 5-8 for about -10 days "£^££^£2 intact as an IFN^y inducer, they 
obtain cultures containing the present polypept.de cells , 0 ||owed by filtering or centri- 

are, if necessary, subjected to « nic ^ resultant supematants ■ 

tuging the resultant suspensions to remove intact cells ^[^Xeme^Z^ are, for example, those 
containing the present polypeptide. The pun .cat.on methods J^T^^J^^ salting out, dialysis, 

centrated and/or lyophilized into liquids or sdidstc , meet to final use* ^ ^ 

and allergy. nutrient culture media to induce the IFN-7 production by 

[0055] The present polypeptide is allowed to coexist^ 1^ Sent andto the prevention dlFN^suscep- 
Smmunocompetent cells, or directly admin,ste f or established immunocompetent 

tive diseases. In the former, leukocytes separated from mammal.an W^tSw cells are suspended in nutrient 
cells such as HBL-38 cells, Mo cells, Jurkat ^™^^j£ L "£Z£ m, of the'present porypep- 
culture media containingaboutO.lngtoaboutone^ 

tidetoinducethelFN-Yproduction..fne^ 

such as mitogen, inter.eukin 2, and anh-CD 3 '^^^^SSSSm^ ones. IFN^ycan be obtained 
and at a P H of about 5-8 for about 1-100 SoTSSE^ P**"* bto '° 9K:a,ly M SUb " 

r c rr e ra~ 

S AM chromatofocusing "^nt is direct, administered 

[0056] To treat and/or prevent IFN-y susceptrve diseases, the present FN-y «nouc^8 J appropriate 
E mammals: For example, I FN-, inducing agents are o-%—Jjn^ £e ma m- 

forms. or injected to the mammals intradermal*. ^^ l^rZc^Zrnal and include other animals 
male, which can be administered with the 9^**** ^TZSS££. Since the present polypeptide 
such as mouse, rat, hamster, rabb.t, dog, cat, caw, hors^t sheep pig anfl mo y g ^ 

has a strong .FN-, inducibility and an f ™ e *-'^^ relatively-high dose. Thus, 

55 specific amino acid sequence. ^^r^i^nai antibodv when cultured /n Wfro. 

the antibody in a desired amount. 
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„ The P«**o ™,ncd =. •> — *9 » *? S« ,SC ° , " S " "* ' 

riMW ooa«V ■ "**» ^* 9 r.^«T V W PC**** immunoiogicaily reads in 

,h. polypepride having me ammo Kid Mqpra n SEQ 10 I ^|^N*Vi.<*ttl«db, replacing or. or more 
th.ir sourc. origin and class. TIM homologous amino acids include . moso acids 10 the N- and/or C-termini in 

rcr^ers^ ^ the IFN-y products inducing actMy for immunocom- 

S^he monoclone ^ 

'antigenic fragments: For example, ^^™ no ^ 

capable of infinite proliferation and a*'^^^ 

selectingclonesof hybridomas capa ° ot P« into'whfch a DNA encoding the 

Eac^S^^ 

^Nbeimmunizationmetbc, usable intne present^ 

Lone or in combination with adequate adjuvants are ,n,ectec IM the p J ent invention 

ously or intraperitoneally, and they are fed for a preserved penod ■ ^ T™*^ independently of animal's.spe- 
without special restriction as long as desired ^ b ^^«. C ^ ^^Zl Ae most suitab.e 
cies, weight and sex. In general, rodents such as rats, ™° an « ha ™<™™ { Z ^capable of infinite proliferation, 
animal is'se.ected while evaluating the compatibility in the range of 

Depending on the species and weight of the animals used *• of 1 2 weeks. On 3-5 days after the final 

rni 5 ,^^^^ 

ducing cell. omma i ia „ raik obtained in the above are fused into a cell fusion 

[0066] The antibody-producing cells and the mammalian cells obtained I in tne a ^ 

Lure containing the objective hybridomas. Tto l ^^^^^^^ m sP2K^^ 
from mouse myeloma such as P3-NS1 -Ag4-1 J^^^^^ l hwn to includes conventional 
(ATCC CRL1581), and mutants thereof. The g ^col and sendai virus (HVJ): For 

L*y used as a fusion medium without addition of ^^^^^ trans ,erred t0 selection media such 
[0067, To select ^ objective hy b r,oma.,^ ^ fof ^ hybrjdomas . 

as HAT medium, and incubated at about 30-40 C . ft cu|tures were assaye d for reactivity 

The hybridomas were cultured in usual manner, and J^J^^^^g antibo dies such as an enzyme 
with the polypeptide. Examples of such ar ta**y are convent* ^^S^en-Manua, (E^e^ Man- 
immunoassay, radioimmunoassay and bioa ss "^^Tami ANDO published by Kodansha Scientific, Ltd., 
ual for Monoclonal Antibody)", edited by Sakuj. ™™^£Z^Ji* produce antibodies that are specific 
Tokyo, Japan, pp.105-152 (1991) describes a var* ty oMIvmHyb J^J^^ to the present invention, 
to the polypeptide, are ZZ ^Z l^^6 b/culturing the hybridoma in 

[0068] The monoclonal antibody according to the P^^JT" |turj TOrnrnaria n cells can be used: For 
U i e. in animals, or *. vitro. For the culture <™™* ^ ascites and/or b.ood. Hy- 

example, in case of in vivo culture, the monoclonal &n ^*^^™™ * ne m0 noclonal antibody and have 
bridomas H-1 and H-2 as described in the below have an «Z to purify antibodies in genera, 

a character of being readily cultured m v,vo and ,n vUro. ^™ X ™*™™?^ es and blood. Examples of such 
can be used to collect the monoclonal ?^j£ZZ on gel filtration chromatog- 

:Xorr 9 e di s 
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meet to their final use. .,„«..! fomnrihiinn the oresent polypeptide on immunoaffin'rty 

[0069] The present monoclonal antibody » extremely useful ^JW^Ji a mixture containing 
LomUraph,Sucha P urificationtechniqueco = 

the polypeptide and impurities such as pre ^^^SSSZ Sid out^ an aqueous system. The 
and desorbing the polypept.de from the ^^J*?^**'" Jl water-insoluble carriers which are packed in 
monoclonal antibody is generally used ,n an ™^"*J™*% [ 0 ^te ^ ,*! to the columns to substantially 
cylindrical columns.^ 

git ^purification method according <° - P*™ 
olypeptide with onfy the minimum labon cos t « J^^^J^^SJL.^.FN,.™^ 
inducing the I FN-y production by .mmunocompetent ce J^J^™^^,,, virus aiseas es such as AIDS and 
lor cell culture to produce IFN-y, and used « the ^^J^*^^ and cerebral tumor, and immune 
condyloma, malignant tumors such as renal cancer f^^SZ^SSv of enhancing the cell cytotoxicity 
diseases such as articular rheumatism and allergy I. J^S^^^SZ to improve the therapeutic effect 

^r^ 

fields which requirethedetection of thepolype^ 

enzyme immunoassay, and fluorescent .mmunoassa the antibody is labelled, for 

detect the polypeptide in samples instantly and accurate! y. ^ TJJ T he antibody specifically reacts with 
example, with radioisotopes, enzymes and/or flu ° fescen ^ in samples 

the potypeptidetoexhibK an immunoreaction, 

by measuring the level of the immunoreact.on to ^^^^^n^ r e duce the assaying time and 
immunoassay has the following features: It can assay many sa ^"^rtSSctlon method is useful for controlling 
,abor cost, and provide data in a relatively high accuracy. Thus, he P»^""*£ ™™ the present invention 
the production steps of the polypeptide and SnS^ae it does not in 

S edfted by p 

-rr-s= 

a strong effect in the treatment of serious diseases including malignant Jumw. 

[0073] The polypeptide used in the present invent™ ^^^^^^^o, and induces 
the symbol "Xaa" represents "isoleucine" or threonine") ^^^^^^ sequence include those 
,he IFN-vproduction by •«T noBfl ?^^ «** are replaced with 

which correspond to the ammo acd sequence . , SEC IC I NCM where ^ fo ^ 

other amino acids, to that where.n one or more amino acid s are ad Wed to the n a ^ jrom 

can be used in the present invention as long as *^"™[»™ advanta g e ously used in the present invention: 

objective polypeptide. „ r „„ Q rtu nf inriucina the IFN^y production by immunocompetent 

[0075] As is described above, the polypeptide has a property of educing the ™^ P< proauc , ion by immu- 

of the killer cells, as well as having a property of inducing th e :'^P^.on y^ _ K ^ ^ 

killer cells treat and/or prevent the polypept.de-suscept.ve diseases. Thus, the word.ng p 
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i Tact^in D chromomycin A3, daunorubicin, doxorubicin, bleomycin, mitomycin C ™^"»£Z£ 

^^^^ 

^^^^^^^^^^^^ 
Maruzen Co., Ltd., Tokyo, Japan. 
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Example A-1 

Preparation n\ purified po lypeptide 

[00 s 3] To — CD. r e h B-wee k ^ 

parvum (ATCC 11827) which had been preheated a. 60 C or one hou ^ Escherichia coll On 

days and intravenously injected with one ug/ mouse of a P^'JJJJ^S^blood followed by removing their 
1 -2 hours after the intravenous injection, the mice were sacrificed to cofled :tm ^Wooa» y 
,K,ers, disrupting the . W ers with a homogenizer in ^^^^^^^2- an about 9 L of the 
the resultant suspension. The resultant extract was '^^^SSSXL ( P H 7.3) to g*e a saturation 

s 9 ro»rr^= 

rpm for 30 min to obtain an about 1 9 L supernatant containing the present pofypep.da - 
[5084] The supernatant was fed to a column ^f^^^^l^^ 50 mM phosphate buffer ( P H 
Pharmacia LKB Biotechnology AB, Uppsala Sweden, which h ^,^IL^ ^preparation of the same buffer, 
7.3) containing one M ammonium sulfate and the « sulfate in 50 

and fed at an SV (space velocity) 0.57 with a near ^^J^S^ at 0.8 M ammonium sulfate were 
m M phosphate buffer <pH 7.3). Fractions containing the P^^^ Lnbrane filter, diafyzed against 
collected and pooled Wo an about 4.8 L solution wh.ch was then c^ ■ * ^ 

20 mM phosphate buffer (pH 6.5) at 4'C for 18 hours .and fed co)umn was washed with a 

SEPHAROSE", a product of ^^"^^'5^^ gj^gy ^ 2 a^n^^Bd'entb^jffer ranging from 0 M to 0.2 M sodium 

tide eluted a. a concentration of about 0.13 M I sodium chtor.de , concen , ra ted and dialyzed against 25 

l0 085] Fractions containing the present P°*^£^22£ wS aPpHeS to a column packed with about 24 
mM Bis-Tris buffer (pH 7.1) at 4'C for ^^SJ!^^^^^^^^ 10vA,%po,ybuf«er 
ml of "MONO-P", a product of Pharmacia LKB B.ot e chnology AB, Upp ^"JV containing the present polypeptide. 
74 ( P H 4.0) while decreasing the pH from 7 to 75" a pSo? Pharmacia LKB Biotech- 

The eluate was concentrated, fed to a cokimn pacted JJth J^*™™^ H 7 . 2) contai ning 7 mM disodium 
nology AB, Uppsala, ^ we ^ en '^' c ^ a ^ e " ^^g^^^ i3^mMso^umchtoride, and subjected to gel filtration 
hydrogen phosphate. 3 mM sodium ^^^^^^^^ t g.OOO daltons. with a fresh preparation 

SEiSSE^ « — " - The yie,d of the present 

polypeptide was about 0.6 jig/mouse. 



Example A-2 
Partial amino acid sequence ot polypeptide 



5 



a »*ma ol aaoal 50 al »«ch »as «>an admrnad a* 25 glol a aoMOh oonB.mng 

and 60 mgM dahWhreltol The sultan! «». »a. nottmd at 50 C to »« . P° ^ 
ylamk), gal and elao.,opho,.eed In usual rnrna.. The ~*^T^^ 0 7^ coomaa.i. MM We. 
,0 »/»% a,eeoee aoetio .did ao.elto.ahd 50 * % waou iU— n-"-" 8 " a 7 >/v % 

,he M p.aoiptet. «aa aoaked In one ml ol one * ^^^Z^Z n.wle tomod praoipilal. 
20. ahooK to 4 hoe. ■ ^tJSrjSo^SSi SESESt*. J! - » - 

S'rsr^^to^rp.pf. : ^ 
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tr.uoroacetoteataflowra^ 

% to 70 v/v % and the concentration of pept.de in the eluate ^^T2U?hUrtina the elution were respectively 
of 214 nm and 280 nm. Fractions eluted about » SS^tHKS was in RG.1 . 

collected (hereinafter named IP*^*"""""^ cKSelSJS a protein sequencer commercialized by 



to 



ID NOs:4 and 5. 
Example A-3 

P guencg of DNA encoding pm .»m and amino acid sequence of polypeptide 

Example A-3-1 
is Preparation o1 whole RNA 



20 



25 



30 



35 



40 



45 



SO 



(0090] Three g of wet mouse ft. cells. simHarfy prepared hy th< .method in ^J^^fitt SSflS 
20 ml of a mixture solution containing 6 M guanine isothiocyanate, 10 mM sodium citra e an 
d s : tJd w,h a homogenize, Thirty-five-ml conjugation tubes .we. ^ed « h 26mh 10 . 
containing 5.7 M cesium chloride, and 10 ml of Z^oZieoX RNA fractions. The 

solutions in the tubes, followed by centr.1ug.ng the tubes a 2 *<™ ^ ™ h ™ * v0 , umes of a mixture solution 
fractions were pooled, distributed into 15-ml centr.fugat.on ^'^J?™™*^^* 4 <" C and at 10,000 
of chloroform and isobutano, (= 4:1 by volume). The tubes ►^^^StTr^l^.-nd^ 
rpm for 10 min, and the formed water layers were ° Led, pooled, washedwith 75 v/ 

I" flt^ 
RNAs was about 4 mg, d.s.b. 

Example A-3-2 

Preparation of HNA fragments partially encoding polypeptide 
,0091] One,gofthewho,eRNAsinE^ 

solution consisting of 10xPCR buffer, 100 mM Tns-HC J?;^ containing 25 untts/ul 

mM dNTP mix, one pi of a solution conta.n.ng one un,t/pl RNase ■nh.brtor one pi of a solut 9 ^ 

reverse transcriptase, and one pi of 2.5 pM random hexamer ™^™^^J^ jncuDate d at 25°C 

U«aso,tioncontaining2.5units/p.o,Amp,iTa^ 

on a nylon film, fixed with 0.4 N sodium hydroxide, washed w ^^^T^Z sperm DNA, and incu- 
containing SxSSPE, SxDenhard's solut.on, 0.5 w/v /. SDS and « » 5 '-TTYGARGARATGGAYCC- 
bated at 65'C for 3 hours. An oligonucleot.de as a probe 1^^^^^ ID NO :4. and labeled with 
3' was synthesized based on the amino acid sequence of Phe-Glu-Glu-Met Asp Pro 
[ 7 .32pjATP and T4 polynucleotide kinase. 



ss 
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SEQ ID NO: 4: 

lie lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp He 

5 10 
Gin Ser Asp Leu lie Phe Phe Gin Lys 



20 



[0094] The nylon film was soaked in a solution containing one pmole of the probe 1 SxSSPE ^enhardt^s solution 
that the PCR product contained the objective DNA fragment commercialized by 

■ISIS! 

consists of base sequences corresponding to the bases positioning from 85 to 281 in SEQ ID NO* 
Example A-3-3 
Preparation of mRNA 

[0 0971 0.05 ml of an aqueous solution containing the whole RNAs in ^7/5^^^ 
Lid with 0.5 ml of 10 mM Tris-HC. buffer (pH 7.5) conta.mng ™^*™^^££g£ ^(T) 3 o 
"one m. with st^^^^ 

the oligo-d(T) 30 latex. The yield of the mRNA was about 5 ng. 
Example A-3-4 
Preparation of cDNA library 

a < ~ th* mRNA in Fxamole A-3-3 by using "cDNA SYNTHESIZING SYSTEM 
nrSTcS « f^p^CT* « * o, .*«**» - human paean* nbonudaase 

the first strand cDNA. 
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[0099] The mixture thus obtained was mixed with 37.5* o, a ^£££^£2 

Ls of ribonuc.ease H derived from Esctericte f^-^^^I 2TC «or tt min, 

cipitate the objective cDNA. followed by reooverins .the F«J* £aj R| and 25 units ot T4 DNA 

[0100] To the cDNA thus obtained were added 2 pi of UK buffer, pmo k ^ ^ 

igase in this order, and the resultant solut,on was volumed up to 20 ul wrth ste ^zed ™° ' 2 
IPC for 16 hours to ligate the Eco Rl adaptor to the both end o I the JJ^^JS-ooMphy to remove 
p, of 0.25 M EDTA to inactivate the gaining enzyme and ^ ted » "^^^JJ k ^ se , and tne 
intact Eco Rl adaptor. To the resultant were added 40 m of I7K buffer 80 lurms o p y 30mintometnylate 
mi*urewasvo.umedu P to400plwfths^ ethan0 , 
the Eco Rl cleavage srtes. The resultant m.xture was extracted g^, UK buffer containing 

toprecipnatetheobi^ 

^SzTd^ 

packaging method to obtain a phage containing a recombinant XDNA. 



Example A-3-5 
Cloning of recombinant DNA 



5 



[0101] Aseedcu»ureofE^^ 

3-4. and the infected cells were inoculated ,n an agar plate W yhe ar 

extract, 10 g/l sodium chloride and 15 gfl bacto-a^ The 
plate was covered with a nylon film and allowed to stand for about 30 ^ C0 P nta i njng 0 .5 M sodium 

P ny,on film was detached from the plate, and chloride 
hydroxide and 1 .5 M sodium chbride for 7 mm and .n OS ^J^^^^^^LJ^ , or 20 min, washed 
Jr 3 min. The nylon film was washed with a «8^-^«J^ N ^ JJS % SDS, and 100 pg/m, 
wrth 5XSSC, air-dried, soaked in a solubon ^JJJ^^J,,, nyl0 n film was incubated 
denatured salmon sperm DNA, and incubated at 65'C for 3 jn E JL, e a-3-2 and labeled 

with the probe 2. QrMrt iif io H in F«rherichia coll followed by extracting a recom- 

[0102] With conventional techniques, the clones were amplrfied * pWmid vector pUC19 

binanlDNAfrommece.ls. The recombinant DNAwascleaved w^^^^ 

JM1 09 strar ( ATCC 53323) by conventional competent cell method to obtain a transformant. 
Example A-3-6 

n Rl0 rmination of ba«° sequence of DNA a n d a m ino ac id sequence of polypeptide 
l010 3] -fran—Exa^ 

sequencer using a fluorophotometer revealed that the ■«^^°2J££^ S EQ ID NO:3. The amino 
3. The decoding of the base sequence indicated ^^^^^^!^t to the amino acids 
acid sequence 

lESKJS. IS? SSS *"ed by the DNA in SEQ ID NO:3 where the symbol "Xaa" means 
■methionine" or "threonine 1 . 
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SEQ ID NO: 5: 

Gin Pro Val Phe Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu 
1 5 10 15 

Pro Gin 

rn^A! in th B fniiowino ExamDles A-4 to A-7, a cDNA, which encodes another polypeptide that induces the IFN^y 
P M cm in mo ^ The cDNA was analyzed for base sequence and decoded to determine the amino 

feature and property of the formed polypeptide. 
Example A-4 

Rase sequence of HNA encoding p o iynsotide and amino acid sequence of polypeptide 
Example A-4-1 
Preparation of cDNA library 

™™SS^'ai^C. ™ ArnpL™ Mention,!, Aringb. He^ta. USA The P ™edu,es «,e .s 
onH inrilh o t pH a t 42°C for 40 min to obtain a reaction mixture containing the first strand cDNA. 

SS^S? sTZ'Sa ,hpa coined ««. addad 2 „, UK b*r (PH 8.0). 250 pmo,a to HI aOapW 
5, i £S« ZJ. and *• r~a«M aohtta «as dolumad up to 20 id w» at.** MM «w. 

SJd XKtc Ipredpitate the ooject.e cDNA, followed by recovering h 
ul of UK buffer (pH 8.0) containing an adequate amount of Xgt 10 r* H ^"j££?^]^^ 
Resultant solution was volumed up to 1 5 p. with sterilized distilled water, incubated at 5 C £M6^to«« hgat,on, 
and subjected to conventional in Wfro packaging method to obtain a phage containing a recombinant XDNA. 

Example A-4-2 

r.inning nf recombinant DNA 

roi081 A seed culture of Escherichia caff NM614 strain was in usual manner infected with the phage in Example A- 
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(P H 7.0) containing 1.5 M sodium d*rtr for 3 m,n. l^^^^ conMg 5 xSSPE, SxDenhardfs 
N sodium hydroxide for 20 mm, washed wrth 5xSSC, air-dried s ^ Kea To c|one tnQ ^cive 

solution. 0.5 w/v % SDS and denatured salmon sperm DNA, an [^^^^J^ witn 32 P by -READY 
recombinant DNA, a DNA fragment havin g the bas i«^n ID ^ 3 ^ J be ^J^, |ntef . 
PRIME DNA LABELLING SYSTEM", a DNA labeling kit ^^'f^^^^Tn^ 5-ml reaction tube 25 
national, Arlington Heights, USA. to obtain probe 3. The procedures ^Wk^Wj. « 

hybridization.andfurtherincubatedatamb.enttemperaturemexS^ 

Iswashedandeubiectedtoautoradiog^phy ^^^^J^SS coft Jowed by the 
with the probe 3. With conventional tech niques the ^^^^ ™ ^ wfth EcoR ,, a res , ri ction enzyme, 
extraction of a recombinant DNA from the cells. The recombinant D A wa c^ved ««n ^ 
Pfesmid vector pUC19 (ATCC 37254) was cleaved wrt ^ m y^^^^^ ^ lhen introduced into 

ihe present DNA. 
Example A-4-3 

nomination of b?*» ssnuence and am in o acid se quence of polypeptide 
[0110] ThetransformantinEx^^ 

cultured at 37'C for 18 hours under shakmg conditions. The prohfe a « ed c ^ W J « ~ b * se s ce on an 
treated with conventional a.xali-SDS ^^Tn^SSTil. base'sequence in 
automatic sequencer using a fluorophotometer revealed tha Ithe recomD. ^ ^ 

SEQ ID NO:6. The amino acid sequence estimable ,ram ; he n ^ SEQ ID NO:!, and that 

indicates that the present polypeptide has an am.no ac.d sequence Jo ex ^.f ^ e ^ tne amino acid as 
the polypeptide is encoded by the DNA of the base sequence in SEQ ID NO.2. 
shown by "Xaa" means "isoleucine" or "threonine". 



Example A-5 

Preparation of r^li^hte recomb '"°"' ™* ™* transformant 



5 CO 



P 111, Toa 0 ,-m,reac to ntubewereaddedMof25m = 

mM dNTP mix, 0.5 pi of a solution containing 2.5 umts/pl ^^°^^2^^^s, as a sequence 
DNA in Example A-4-2. The resultant mixture was mixed w«h adequate a J^mTOQCAAOC TTG-3' 

primer or anti-sense primer, having ISZ^lS^S^^onlh.bM.Mqu^. 
and 5'-CAAGGAATTCCTAGTCTTCGTTTTG-3 which had ^en chemical y syn thes zea ^ 

near to the N- and C-termini in SEQ ID ™>Z£^?£™^S^ 2 Z, and at 72'C for 3 min, 
mixture was in usual manner successively .ncubated at 94 C ^ ™ ™^ tnen c|eaved witn Bam H , and 
and this incubation cycle was repeated for ^^^^^^a^HI^HDNAI^ 

plasmid vector commercialized by Pharmaca LKB Biotechnology ^jJ^J^i an adequate amount of 10 

rATr 9 r^^ 

m^Xdl^ 
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FIG.2 "HIGIF cDNA" or the cDNA in SEQ ID-NO* ligated to the sites in the downstream of genes tor Tac promotor 
and glutathione S-transferase. 

Example A-6 

Production of polypeptide from tra nsformant 

preparation of T-broth (pH 7.2) were placed ,n 30-L ^^^^r^^^^^ ^pfcd and monitored 
cultured at 37»C under aeration-agitation conditions. During the cultivation, the J^^^g 8 added t0 tne 

and centrifuged to obtain a supernatant itathione SEPHAROSE 4B", a product of Pharmacia 

product, and the eluate was fed to a column packed with SUPERDEX75 . Thefractions were pooled, 

one L of the culture. 
Example A-7 
30 Physiccchemical property of polypeptide 

Fxample A-7-1 
Mnlecular weight 

talbumin (MW=1 4,400 daltons). 



20 



25 



35 



40 



Fxample A-7-2 
45 Isoelectric point 

[0116] The purified polypeptide in Example A-6 was chromato.ocused to show an isoelectr* point of about 4.<*1 .0. 
Example A-7-3 

so 

Amino acid sequence contain ing the N-terminus 
glutathione S-transferase and by the cleavage with thrombin. 
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SEQ ID NO: 7: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
1 5 10 



Fxam ple A-7-4(a) 
Rioloqical activity 

IpH 7.4) supplemented with 10 v/v % calf serum (or use in the follow.ng test or IFI^Mt 
niiQi MnL soleen cells were suspended in RPM1 1640 medium (pH 7.4) supplemented with 10 v/v k ca 1 serum 
1 ISTSiSTS 1x10*ceniml and 0 15 ml aliquots of which were injected into 96-well micro P !ates, followed 

pressed with international units (IU). The results were in Table 1 . 



Sample concentration (u.g/ml) 


IFN-7 production by mouse spleen cell (lU/ml) 


Sample 


Sample plus concanavalin A 


Sample plus interleukin 2 


10.00 


12 


138 


118 


3.33 


6 


88 


55 


1.11 


5 


56 


16 


0.37 


5 


21 


12 


0.12 


5 


12 


10 


0.04 


5 


11 


7 


0 

Note : In the Table "Sample 


0 

? means th 


4 

e present polypeptide. 


1 



Fxample A-7-4(b) 

Induction of IFN-7 production from huma n lymphocyte 

10120] By using a syringe containing heparin, a healthy donor was collected blood ^ <^ * 
stitutes of Health, USA, was used as an IFN-7 standard. The results were in Table 2. 
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Sample concentration (u.g/ml) 


IFN-y production by human lymphocyte (lU/ml) 


Sample 


Sample plus concanavalin A 


Qamnla olus interleukin 2 


10.00 


191 


479 


1,182 


3.33 


169 


Dl D 


1,419 


1 11 
i . 1 1 


168 


426 


1,106 j 


0.37 


150 


296 


739 


0.12 


74 


193 


390 


0.04 


36 


137 


324 


0 

Note : In the Table "Sample 


1 

j" means th 


11 

e present polypeptide. 


24 



.01211 The result, miables 1 and 2e»iaeoc e thalth. p.e»entp<^p^hasan^My olinducing l^P^^to. 
tfSJSSZ c«* 0, — s inching h— - £~ •• ^iSK 

cofactor. 



Example A-7-4(c) 

Production of IFN-7DV imm unocompetent cell 

of the same medium supplemented with or ^"^^^SiS undo 5 v/v % CQ 2 conditions. After 
interleukin 2, and incubating the m.croplates at 37 C fo 24 jor IFN . 7Con , en t with conventional 

thecultivation.0.1 ml of a cufture supernatant in each well was sampled and assayed tor If- n yeomen 

by international units (IU). 
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A as a cotactor enhanced the IFN-y production. 
5 Fxam ple A-7-4(d) 

Enhancement of cytot oxicity bv NK cell 

,0,26, f™-. bloc wa, «Md .™ - «• ^^^^^0^^ 

phocytes. medium (oH 7 2) containing 1 0 ng/ml kanamycin, 5x1 0 5 M 

[0126] The lymphocytes were suspended in RPM 1640 mediurr > (pH 3 h » ^ 

2-mercap.oethano., and 10 v/v % .eta, ca.t serum to , *jja- «* d ~Z^£^£ melhod Example B- 

distributed into 12-well microplates .n an amount of 0.5 mWwl A Jjjj^jj^^ solution was dis , ri buted to 

1 -2 was appropriately diluted wrth a fresh preparation of the sa ^ '^^^ o1 a tresh preparation 

the micropfates in an amount of 1.5 ml/well, followed ^^^SSSSSi Sati 9 the microplates in 

562 cells (AT CC CCL 243), derived from human ^^^^SS^ 9* Mx10* ceLwel., and the 
which was labelled in usual manner with «Cr. were dtslnbuted to M " ™ and jncubated in 

effector cells were added to each wel. in the ratio ((effector he radioactivity of 
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mm The results in Table 4 show that .he polypeptide has an activity of enhancing the cytotoxic*, by NK cells. As 
L sSwn^Tabfe 4, the coexistence ol interleukin 2 more enhances the cytotox.c.ty. 



Fxam ple A-7-4(e) 
Induction of UK cell formation 



&r>r loK^iiari Rpii ppIIs fATCC CCL 86), derived from human Burkitt lym- 
[0128] According to conventional manner ■ ^ * Sl^cfoptalOB to give 1x10* cells/well, and 

phoma as a target cell non -susceptive to NK ce Is, were prep ared as in Example 



results were in Table 5. 
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[0129] The results in Table 5 show that the polypeptide has an activity of inducing the formation of LAK cells. As is 
shown in the results, the coexistence of interleukin 2 more enhances the induction. 

Example A-7-4(f) 

5 

Acute toxicity test 

[0130] According to conventional manner, a purified polypeptide obtained by the method in Example B-1-2 was 
percutaneously, perorally or intraperitoneal^ administered to 8-week-old mice. As a result, the LD 50 of the purified 
10 polypeptide was about one mg/kg or higher independently of the administration routes. This evidences that the polypep- 
tide can be safely incorporated into pharmaceuticals for administering human. 

[0131] As is well known that IFN-ys deeply relate to human biophylaxis through the infectious protection against 
bacteria, growth inhibitory activity for malignant tumors, and immunoreguiatory activity. As is described above, the IFN- 
ys have developed as an agent for human susceptive diseases, and the objective diseases, doses, administration 

is routes, and safeness were substantially studied. As is described in "Cytokines in Cancer Therapy", edited by Frances 
R. Balkwill, translated by Yoshihiko WATANABE (1 991 ), published by Tokyo-Kagaku-Dojin, Tokyo, Japan, it is reported 
that almost satisfactory results were obtained when the treatment using killer cells such as NK cells and LAK cells was 
applied on a variety of human diseases including antitumor immunotherapy. Recently, it is noted that there is a rela- 
tionship between the therapeutic effect and the induction of killer cells or the enhancement of the cytotoxicity by killer 

20 cells using cytokines. For example, T. FUJIOKA reported in "British Journal of Urology*, Vol.73, No.1, pp.23-31 (1994) 
that, in the antitumor immunotherapy using LAK ceils and interleukin 2, the interleukin 2 strongly induced the LAK cell 
formation and exerted a remarkable cancer metastasis-inhibitory activity on human cancers without inducing serious 
side effects. 

[0132] Thus, it is revealed that IFN-7S and killer cells deeply relate to the treatment and/or prevention of a variety of 
25 human diseases, and greatly contribute to their complete treatment or remission. In these circumstances and as is 
evident from the results in Examples A-7-4(c) and A-7-4(f), the polypeptide induces the I FN-y production by immuno- 
competent cells, and enhances the cytotoxicity by NK cells or induces the formation of LAK cells without causing serious 
side effects. These facts show that the present susceptive diseases can be repeatedly administered to human without 
inducing serious side effects, and exerts a satisfactory effect in the treatment and/or the prevention of diseases closely 
30 relating to IFN-7S and killer cells. 

Example B-1 

Preparation of Hvbridoma H-1 

35 

Example B-1 -1 

Preparation of transformant KGFHH2 

40 [0133] To a 0.5-ml reaction tube were added 8 uJ of 25 mM magnesium chloride, 10 uJ of 10xPCR buffer, one uJ of 
25 mM dNTP mix, one u.1 of 2.5 units/uJ of AmpliTaq DNA polymerase, one ng of a recombinant DNA containing the 
base sequence in SEQ ID NO:8 prepared from a phage DNA clone and containing a DNA encoding the polypeptide 
in SEQ ID NO:1, and an adequate amount of a sense primer and an anti-sense primer represented by 5'-ATAGAAT- 
TCAAATGTACTTTGGCAAGCTTGAATC-3', chemically synthesized based on an amino acid sequence near the N- 

45 and C-termini of SEQ ID NO:1 , and 5'-ATAAAGCTTCTAGTCTTCGTTTTGAAC-3\ and the mixture solution was vol- 
umed up with sterilized distilled water to give a total volume of 100 uJ. The mixture solution was in usual manner 
successively incubated at 94°C for one min, at 43°C for one min, and at 72°C for one min, and this sequential incubation 
was repeated 3 times. The resultant mixture was further successively incubated at 94°C for one min, at 60°C for one 
min, and at 72°C for one min, and this sequential incubation was repeated 40 times to effect PCR reaction. 

50 [0134] The resultant PCR reaction mixture and "pCR-Script SK (+)", a plasmid vector commercialized by Stratagene 
Cloning Systems, California, USA, were ligated with DNA ligase to obtain a recombinant DNA which was then intro- 
duced with competent cell into "Escherichia coli XL-1 Blue MRF'Kan", a microorganism commercialized by Stratagene 
Cloning Systems, California, USA, to transform the microorganism. The transformant thus obtained was inoculated 
into L-broth (pH 7.2) containing 50ng/ml ampicillin, and cultured at 37°C for 18 hours under shaking conditions, followed 

55 by centrifuging the resultant culture to collect the proliferated transformants, and isolating recombinant DNAs with 
conventional alkaline-SDS method. A part of the recombinant DNAs was provided, and analyzed on dideoxy method 
and revealing that it contained a DNA which has cleavage sites of Eco Rl and Hind III at the 5'- and 3'-termini of SEQ 
ID NO:8, a methionine codon which initiates the polypeptide synthesis and positions in the sites corresponding to the 
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those before and after the N- and C-termini of SEQ ID NO:8, and a TAG codon which terminates the polypeptide 
synthesis. 



SEQ ID NO: 8: 



TAC 


TTT 


GGC 


AAG 


CTT 


GAA 


TCT 


AAA 


TTA 


TCA 


GTC 


ATA 


AGA 


AAT 


TTG 


AAT 


48 


Tyr 


Phe 


Gly 


Lys 
* 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


He 


Arg 


Asn 


Leu 


Asn 




1 




5 










10 










15 






GAC 


CAA 


GTT 


CTC 


TTC 


ATT 


GAC 


CAA 


GGA 


AAT 


CGG 


CCT 


CTA 


TTT 


GAA 


GAT 


96 


Asp 


Gin 


Val 


Leu 


Phe 


He 


Asp 


Gin 


Gly 


Asn Arg 


Pro 


Leu 


Phe 


Glu 


Asp 








20 










25 










30 








ATG 


ACT 


GAT 


TCT 


GAC 


TGT 


AGA 


GAT 


AAT 


GCA 


CCC 


CGG 


ACC 


ATA 


TTT 


ATT 


144 


Met 


Thr 


Asp 
35 


Ser 


Asp 


Cys 


Arg 


ASD 

40 


Asn 


Ala 


Pro 


Arg 


Thr 
45 


He 


Phe 


He 




ATA 


AGT 


ATG 


TAT 


AAA 


GAT 


AGC 


CAG 


CCT 


AGA 


GGT 


ATG 


GCT 


GTA 


ACT 


ATC 


192 


lie 


Ser 


Met 


Tvr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg Gly Met 


Ala 


Val 


Thr 


He 






50 




55 








60 












TCT 


GTG 


AAG 


TGT 


GAG 


AAA 


ATT 


TCA 


AYT 


CTC 


TCC 


TGT 


GAG 


AAC 


AAA 


ATT 


240 


Ser 


Val 


Lys 


Cys 


Glu 


Lys 


He 


Ser 


Xaa 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


He 




65 






70 










75 










80 




ATT 


TCC 


TTT 


AAG 


GAA 


ATG 


AAT 


CCT 


CCT 


GAT 


AAC 


ATC 


AAG 


GAT 


ACA 


AAA 


288 


He 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp Asn 


He 


Lys 


Asp 


Thr 


Lys 










85 










90 










95 






AGT 


GAC 


ATC 


ATA 


TTC 


TTT 


CAG 


AGA 


AGT 


GTC 


CCA 


GGA 


CAT 


GAT 


AAT 


AAG 


336 


Ser Asp 


He 


He 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 










100 










105 










110 








ATG 


CAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAC 


GAA 


GGA 


TAC 


TTT 


CTA 


GCT 


TGT 


GAA 


384 


Met 


Gin 


Phe 


Glu 


Ser 


Ser 


Ser 


Tyr 


Glu 


Gly Tyr 


Phe 


Leu 


Ala 


Cys 


Glu 








115 










120 










125 










AAA 


GAG 


AGA 


GAC 


CTT 


TTT 


AAA 


CTC 


ATT 


TTG 


AAA 


AAA 


GAG 


GAT 


GAA 


TTG 


432 


Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


He 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 




130 








135 










140 










471 


GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


AAC 


GAA 


GAC 








Gly Asp 


Arg 


Ser 


He 


Met 


Phe 


Thr 


val 


Gin 


Asn 


Glu 


Asp 











145 150 155 



[0135] The remaining recombinant DNAs were cleaved with restriction enzymes Eco Rl and Hind III, and 0.1 \ig of 
the resultant Eco Rl-Hind III DNA fragment obtained with "DNA LIGATION KIT Version 2", a DNA ligation kit commer- 
cialized by Takara Shuzo Co., Ltd., Tokyo, Japan, and 10 ng of "pKK223-3", a piasmid vector commercialized by 
Pharmacia LKB Biotechnology AB, Uppsala, Sweden, which had been previously cleaved with the above restriction 
enzymes were ligated by incubating them at 16°C for 30 min to obtain a replicable recombinant DNA "pKGFHH2 n . By 
using competent cell method, Escherichia coli Y1 090 strain (ATCC 371 97) was transformed with the replicable recom- 
binant DNA pKGFHH2, and the formed transformant "KGFHH2" was inoculated into L-broth (pH 7.2) containing 50 ng/ 
ml ampicillin, and incubated at 37°C for 18 hours under shaking conditions. The resultant culture was centrifuged to 
collect the proliferated transformants, and a portion of which was treated with conventional SDS-alkaline method to 
extract the recombinant DNA pKGFHH2. As is shown in FIG.3, the analysis of dideoxy method revealed that, in the 
recombinant DNA pKGFHH2, the KGFHH2 cDNA which contained the base sequence in SEQ ID NO:8 was ligated to 
the downstream of a Tac promoter. 

Example B-1-2 

Production of polypeptide from transformant KGFHH2 

[01 36] An L-broth (pH 7.2) containing 50 u.g/ml of ampicillin was sterilized by autoclaving, cooled to 37°C, inoculated 
with the transformant KGFHH2 in Example B-1 -1 , and incubated at the same temperature for 18 hours under shaking 
conditions to obtain a seed culture. An eighteen L of a fresh preparation of the same medium was placed in a 20-L jar 
fermenter, sterilized similarly as above, cooled to 37°C, inoculated with one v/v % of the seed culture, and cultured at 
the same temperature for 8 hours under aeration and agitation conditions. The resultant culture was centrifuged to 
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collect cells which were then suspended in a mixture solution (pH 7.3) consisting of 150 mM sodium chloride, 16 mM 
disodium hydrogen phosphate, and 4 mM sodium dihydrogen phosphate, disrupted with ultrasonic, and centnf uged to 
remove cell debris to obtain a supernatant. 

[0137] Ammonium sulfate was added to the supernatant up to give a concentration of 40 w/v % and dissolved to 

s homogeneity, and the solution was centrifuged to obtain a supernatant. The supernatant was first mixed with 150 mM 
phosphate buffer (pH 6.6) containing 1.5 M ammonium sulfate, then fed to a column packed with "PHENYL SEPHA- 
ROSE", a product of Pharmacia LKB Biotechnology AB, Uppsala, Sweden, which had been previously equilibrated 
with 10 mM phosphate buffer (pH 6.6) containing 1.5 M ammonium sulfate, followed by washing the column with a 
fresh preparation of the same buffer, and feeding to the column a gradient buffer of ammonium sulfate ranging from 

10 1 5 M to 0 M in 10 mM phosphate buffer (pH 6.6). 

[01 38] Fractions eluted at around 1 .0 M ammonium sulfate were pooled, membrane filtered, dialyzed against 10 mM 
phosphate buffer (pH 6.5) at 4°C for 1 8 hours, and fed to a column packed with "DEAE 5PW\ a product commercialized 
by Tosoh Corporation, Tokyo, Japan, which had been previously equilibrated with 10 mM phosphate buffer (pH 6.5), 
followed by washing the column with a fresh preparation of the same buffer, and feeding to the column a linear gradient 

is buffer of sodium chloride ranging from 0 M to 0.2 M in 1 0 mM phosphate buffer (pH 6.5) while collecting fractions elutmg 
at 0.05 M sodium chloride. m 
[01 39] Thereafter, the fractions were concentrated with a membrane and fed to a column packed with SUPER DEX 
75" a product of Pharmacia LKB Biotechnology AB, Uppsala, Sweden, which had been equilibrated with phosphate 
buffered saline (hereinafter abbreviated as "PBS n ), followed by feeding to the column a fresh preparation of PBS to 

so collect fractions corresponding to about 1 8,500 daltons. Thus, an aqueous solution containing about 5.2 mg of a purified 
protein was obtained. The total yield throughout the purification was about 10%. 

[0140] The purified protein was analyzed and found that it had the following physicochemical properties: When elec- 
trophoresed in SDS-polyacrylamide gel under reducing conditions, the purified protein appeared as a main protein 
band having an IFN-7 inducibility at a position corresponding to 18,500±3,000 daltons, while giving a pi of 4.9±1 .0 on 
25 chromatofocusing. The amino acid sequence containing N-terminus of the purified protein had the amino acid sequence 
in SEQ ID NO:9 equal to that in SEQ ID NO:1 where methionine was coupled to its N-terminus. 
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SEQ ID NO: 9: 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
15 10 



35 Example B-1-3 

Preparation of hvbridoma H-1 

[0141] BALB/c mice, 10-week-old, were intraperitoneally injected with 20 ng/mouse of a purified polypeptide, ob- 

40 tained by the method in Example B-1-2, together with a complete Freund's adjuvant. The mice were further injected 
twice with the same dose at an interval of 2 weeks and intravenously injected with the same dose one week after the 
final injection, and their spleens were extracted and suspended to obtain a cell suspension. 
[0142] The spleen cells and SP2/0-Ag14 cells from mouse myeloma (ATCC CRL 1581) were suspended in RPMI 
1640 medium (pH 7.2) preheated to 37°C at cell densities of 3X10 4 cells/ml and 1X10 4 cells/ml, respectively, and 

45 centrifuged to collect sediment. One ml of a serum-free RPM1 1 640 medium (pH 7.2), containing 50 w/v % polyethylene 
glycol with an average molecular weight of 1 ,500 daltons, was added drop-wise to the sediment over a mm, and the 
mixture was incubated at 37°C for a min, followed by adding drop-wise to the mixture a serum-free RPM1 1 640 medium 
(pH 7.2) up to give a total volume of 50 ml, centrifuging the mixture, and collecting the formed sediment. The sediment 
thus obtained was suspended in HAT medium, distributed to 96-well microplates in an amount of 200 nl/well, and 

so incubated at 37°C for one week, followed by selecting hybridomas. 

[0143] The amount of antibodies secreted in the supernatant in each well was assayed on enzyme immunoassay 
based on the immunoreaction of the antibodies and a purified polypeptide, obtained by the method in Example B-1 -2, 
and hybridomas capable of producing antibodies, which strongly react with the purified polypeptide, were selected. A 
cloned hybridoma H-1 cell capable of producing the present monoclonal antibody was in usual manner obtained by 

55 repeatedly treating these hybridomas with limiting dilution. 
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Example B-2 

Preparation of monoclonal antibody H-lmAb and an alysis on the Western blot technique 
5 Example B-2-1 

Preparation of monoclonal antibody H-1mAb 

[01441 Hybridoma H-1 cells obtained by the method in Example B-1 -3 were suspended in RPMl 1640 medium (pH 
10 7 2) supplemented with 5 wV % calf serum to give a cell density of about 1x10* cells/ml, and incubated in an incubator 
at 37°C under 5 v/v % C0 2 conditions while scaling up the culture. When the cell density of the culture reached to a 
prescribed level 1x10 7 cells/mouse of the proliferated hybridoma H-1 cells were intraperitoneal^ injected to BALB/c 
mice, 8-week-old, which had been previously intraperitoneaily injected with 0.5 ml/mouse of pristane, followed by feed- 
ing the mice in usual manner for one week. 
is [0145] From the mice ascites were collected, diluted with PBS by 3 times, mixed with ammonium sulfate to give a 
saturation degree of 50 w/v %, allowed to stand at 4°C for 24 hours, and centrif uged to collect sediment. The sediment 
was dialyzed against an aqueous solution of 20 mM potassium dihydrogen phosphate (pH 6:7) at 4 C overnight, and 
fed to a column of hydroxyapatite which had been previously equilibrated with a fresh preparation of the same aqueous 
solution, followed by feeding to the column a linear gradient potassium dihydrogen phosphate buffer (pH 6.7) ranging 
20 from 20 mM to 300 mM to obtain an aqueous solution containing the present monoclonal antibody H-lmAb. The yield 
was about 5 mg per mouse. Conventional analysis revealed that the antibody belongs to the class of lgG v 

Example B-2-2 
25 Analysis on the Western blot technique 

[01 46] One ng of a purified polypeptide, obtained by the method in Example B-1 -2, was added to a mixture solution 
consisting of 100 mg dithiothreitol, 0.5 ml of a 10 w/v % aqueous SDS solution, and one ml of glycerol, and the mixture 
was incubated at 37 C for one hour and electrophoresed in SDS-polyacrylamide gel. The resultant gel was in usual 

30 manner transferred to a nitrocellulose membrane which was then soaked in a culture supernatant of hybridoma H-1 
cells for one hour and washed with 50 mM Tris-HCI buffer (pH 7.5) containing 0.05 v/v % tween 20 to remove excessive 
amounts of antibodies. The membrane was further soaked for one hour in PBS containing an anti-mouse Ig antibody 
prepared from rabbits to effect immunoreaction, washed with 50 mM Tris-HCI buffer (pH 7.5) containing 0.05 v/v % 
tween 20, and soaked in 50 mM Tris-HCI buffer (pH 7.5) containing 0.005 v/v % hydrogen peroxide and 0.3 mg/ml 

35 3,3'-diaminobenzidine to effect coloration. 

[0147] As a control, a system using a recombinant human interleukin 12 in place of the purified polypeptide was 
provided and similarly treated as above. Calf serum albumin (MW=67,000 daitons), ovalbumin (MW=45,000 daltons), 
carbonic anhydrase (MW=30,000 daltons), trypsin inhibitor (MW=20, 1 00 daltons), and a-lactalbumin (MW=1 4,400 dal- 
tons) were used as a marker protein. These results were in FIG.4. 

40 [0148] As is evident from FIG.4, the monoclonal antibody H-1mAb specifically reacted with the purified polypeptide 
(Lane 1 ) obtained by the method in Example B-1 -2, but did not with the human interleukin 12 (Lane 2). This evidences 
that the present monoclonal antibody specifically reacts with the polypeptide with a specific amino acid sequence. 



45 
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Example B-3 

Preparation of hybridoma H-2 and monoclonal antibo dy H-2mAb 

[0149] Hybridoma H-2, a monoclonal antibody, was similarly prepared by the method in Example B-2-1 except that 
P3-X63-Ag8 cells (ATCC TIB9) were used in place of the SP/0-14Ag cells. 

Example B-3-2 

Preparation of monoclonal antibody H-2mAb 

55 [0150] The hybridoma H-2 in Example B-3-1 was cultured similarly as in Example B-2-1 , and the culture was purified 
to obtain an about 5.6 mg of monoclonal antibody H-2mAb per BALB/c mouse. Conventional analysis revealed that 
the monoclonal antibody belongs to the class of IgM, and it specifically reacted with a purified polypeptide obtained by 
the method in Example B-1 -2 when analyzed on Western blotting technique similarly as in Example B-2-2. 
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Example B-4 

Purification of polypeptide on immunoaffinitv chrom atography 
5 Example B-4-1 

Preparation of gel for immunoaffinitv chromatography 

[0151] Eighty mg of monoclonal antibody H-lmAb, obtained by the method in Example B-2-1, was weighed and 
10 dialyzed against 0.1 M borate buffer (pH 8.5) containing 0.5 M sodium chloride at 4°C overnight. Four g of "CNBr- 
activated Sepharose 4B", a water-insoluble carrier commercialized by Pharmacia LKB Biotechnology AB, Uppsala, 
Sweden, was swelled with one mM of aqueous chloric acid solution, successively washed with a fresh preparation of 
the same buffer and 0.1 M borate buffer (pH 8.5) containing 0.5 M sodium chloride, admixed with an about 10 ml of 
the aqueous monoclonal antibody solution obtained in the above, and successively incubated at ambient temperature 
is and at 4°C overnight under gentle stirring conditions. Thereafter, the resultant gel was successively washed with one 
M aqueous ethanol amine solution (pH 8.0), 0.1 M borate buffer (pH 8.5) containing 0.5 M sodium chloride, and 0.1 M 
acetate buffer (pH 4.0), and these washing steps were repeated 5 times. Finally, the gel was washed with PBS to obtain 
a gel for immunoaffinity chromatography. Conventional analysis revealed that about 6 mg monoclonal antibody H-lmAb 
linked to one ml of the gel. 

20 

Example B-4-2 

Purification of polypeptide on immunoaffinitv chromatography 

25 [0152] Ten ml of the gel for immunoaffinity chromatography in Example B-4-1 was packed in a plastic cylindrical 
column, washed with PBS, and fed with 10 ml of a Phenyl Sepharose eluted fraction containing about 0.1 mg/ml of 
the polypeptide obtained by the method in Example B-1-2. The column was washed with a fresh preparation of PBS, 
and fed with 0.1 M glycine-HCI buffer (pH 2.5) containing one M sodium chloride to collect fractions with an IFN-y 
inducing activity. The fractions were pooled, dialyzed against PBS at 4°C overnight, concentrated, and assayed for 

30 the IFN-y inducing activity and the protein content and revealing that this purification procedure yielded a purified 
polypeptide with a purity of 95 w/w % or higher in a yield of about 100%. 

Example B-5 

35 Detection of polypeptide on enzyme immunoassay 

[0153] Rabbits were in usual manner immunized with a purified polypeptide obtained by the method in Example B- 
1-2, and collected their blood. Immunoglobulin G antibody was isolated from the blood, and dissolved in PBS to give 
a concentration of 20 ug/ml, and the solution was distributed into 96-well microplates in an amount of 100 uJ/well. The 
40 microplates were incubated at ambient temperature for 3 hours, followed by removing solutions containing IgG from 
the microplates, adding PBS containing one w/v % calf serum albumin to the microplates in an amount of 200 uJ/weil, 
and allowing them to stand at 4°C overnight. 

[0154] Phosphate buffered saline was removed from the microplates which were then washed with PBS containing 
0 05 v/v % tween 20, and injected with 1 00 ul/well of a solution prepared by appropriately diluting a purified polypeptide, 

45 obtained by the method in Example B-1 -2, with PBS containing 0.5 w/v % calf serum albumin, followed by reacting the 
mixture solution at ambient temperature for 2 hours under shaking conditions. The microplates were washed with PBS 
containing 0.05 v/v % tween 20, and injected with 100 uJ/well of a solution containing a monoclonal antibody H-lmAb 
labelled with biotin, followed by reacting the mixture solution at ambient temperature for 2 hours under shaking condi- 
tions, washing the microplates with PBS containing 0.05 v/v % tween 20, injecting with 100 uJ/well of a solution con- 

so taining a complex of horseradish peroxidase and streptoavidin, and further reacting the resultant mixture at ambient 
temperature for 2 hours under shaking conditions. Then, the microplates were washed with PBS containing 0.05 v/v 
% tween 20,. and the activity of the horseradish peroxidase linked to the purified polypeptide was measured for ab- 
sorbance at a wavelength of 492 nm using o-phenylenediamine as a substrate. The results were in Table 6. 

55 
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Table 6 



Concentration of polypeptide (pg/ml) 


Absorbance at 492 nm* 


Relative error (%) 


1,000 


1.51±0.05 


3.3 


500 


0.93±0.05 


5.4 


250 


0.55±0.03 


c c 
D.D 


100 


0.2510.02 


8.0 


50 


0.137±0.007 


5.1 


25 


0.080*0.007 


8.8 


0 


0.024±0.007 





Note : The symbol "*" means a statistical value of triplet. 



[0155] As is evident from the results in Table 6, the detection method according to the present invention accurately 
assays the polypeptide in the range of about 50-1,000 pg/ml. 



Example B-6 



Detection of polypeptide on radioimmunoassay 

r0156] Rabbits were in usual manner immunized with a purified polypeptide obtained by the method in Example B- 
1-2 and collected their blood, followed by isolating IgG antibody. The antibody was in usual manner adsorbed on 
polystyrene beads for radioimmunoassay, and allowed to stand in PBS containing 2 w/v % calf serum albumin at 4 C 
ovemiqht to obtain an immobilized antibody. 

r0157l One bead was placed in a test tube, soaked in 0:2 ml of a solution prepared by diluting a punfied polypeptide 
obtained by the method in Example B-1 -2, with PBS containing 0.5 w/v % calf serum albumin, and allowed to stand 
at 4°C for 4 hours Then, the bead was washed with PBS containing 0.05 v/v % tween 20 and 0.5 w/v % calf serum 
albumin soaked in 0.2 ml (1 x1 0* cpm) of a solution containing a monoclonal antibody H-2mAb, obtatned by the method 
in Example B-3-2 and labelled with an d allowed to sland at 4°C overnight. After removing an excessive amount 
of labelled antibody, the bead was washed with PBS containing 0.05 v/v % tween 20 and 0.5 wA< % caff serum 
albumin followed by counting the radioactivity of the bead on a gamma-counter. The results were in Table 7. 



Table 7 



Concentration of polypeptide (pg/ml) 


Count* (cpm) 


Relative error (%) 


1,000.0 


6,900±200 


2.9 


500.0 


4,100±20 


0.5 


250.0 


2,390±50 


2.1 


125.0 


1,590±70 


4.4 


62.5 


880±10 


1.1 


0 


700±20 





Note : The symbol means a statistical value of triplet. 

[0158] As is evident from the results in Table 7, the present detection method accurately assays the polypeptide in 
the range of about 100-1 ,000 pg/ml. 



Example C-1 
Solution 



[01591 A polypeptide, obtained by the method in Example B-1-2, was dissolved in physiological saline containing 
one w/v % human serum albumin as a stabilizer to obtain a one mg/ml polypeptide solution which was then stenhzed 
by membrane filter to obtain a solution. 
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f01601 The product with a satisfactory stability can be used as an injection, ophthalmic solution, and collunarium in 
the treatment and/or the prevention of susceptive diseases such as malignant tumors, viral d,seases, bacterial infec- 
tious diseases, and immune diseases. 



s Example C-2 
Dry injection 



70 



30 



[0161] A polypeptide, obtained by the method in Example B-1 -2, was dissolved in 100 ml physiological saline con- 
taining one w/v % purrtied gelatin as a stabilizer, and the solution was in usual manner sterilized with a membrane 
filter One ml aliquots of the sterilized solution were distributed to vials, lyophilized, and cap sealed. 
[01 62] The product with a satisfactory stability can be used as a dry injection for treating and/or preventing susceptive 
diseases such as malignant tumors, viral diseases, bacterial diseases, and immune diseases. 



75 Example C-3 
Ointment 



r0163l "HI-BIS-WAKO 104', a carboxyvinyl polymer commercialized by Wako Pure Chemicals, Tokyo, Japan, and 
26 a purified trehalose were dissolved in distilled water to give concentrations of 1 .4 w/w % and 2.0 w/w %. respectively 
- and a polypeptide obtained by the method in Example B-1-2 was dissolved to homogeneity in the solution followed 

by adjusting the pH of the resultant solution to pH 7.2 to obtain a paste containing about one mg/g of the polypeptide. 

[01641 The product with a satisfactory spreadability and stability can be used as an ointment for treating and/or 

preventing susceptive diseases such as malignant tumors, viral diseases, bacterial infectious diseases, and immune 
25 diseases. 



Example C-4 
Tablet 



[0165] A polypeptide, obtained by the method in Example B-1-2, and LUMIN, i.e. Vm^^v^^ 
1-ethylquinoline] pentamethionine cyanine, as a cell activator were mixed to homogeneity with FINETOSE© , an 
anhydrous crystalline cx-maftose commercialized by Hayashibara Co., Ltd., Okayama, Japan, and the mixture was in 
usual manner tabletted by a tabletting machine to obtain tablets, about 200 mg weight each, containing the polypeptide 
35 and the LUMIN, about one mg each. 

r01661 The product, having a satisfactory swallowing ability, stability, and cell activating activity, can be used as a 
tablet for treating and/or preventing susceptive diseases such as malignant tumors, viral diseases, bacterial infectious 
diseases, and immune diseases. 

40 Example C-5 

Adoptive immunotherapeutic agent 

[01671 Mononuclear cells were isolated from peripheral blood of a patient with malignant lymphoma, suspended in 
45 RPM1 1640 medium (pH 7.2) which was supplemented with 10 v/v % human AB serum and preheated to 37 C to give 
a cell density of about 1x106 cells/ml, and mixed with about 1.0 ug/ml of a polypeptide, obtained by the me hod in 
Example B-1 -2 and about 100 units/ml of a recombinant human interleukin 2, followed by incubating the resultant in 
a 5 v/v % CO, incubator at 37°C for one week, and centrif uging the resultant culture to collect LAK cells. 
r0168l The LAK cells thus obtained exhibit a strong cytotoxicity on lymphoma cells when introduced into the body 
50 of the donor patient, and exert a higher cytotoxicity than that attained by the adoptive immunotherapy using interleukin 
2 alone Cytotoxic T-cells, obtained by similarly treating lymphocytes invaded into tumor tissues from the patient, in 
place of the above lymphocytes, was injected into the donor patient and resulting in an exertion of the similar effect 
attained by the LAK cells. The adoptive immunotherapeutic agent can be arbitrarily used to treat solid malignant tumors 
such as renal cancer, malignant melanoma, colonic cancer, rectal cancer, and lung caner. 
ss [01691 The present invention is based on the finding of a novel polypeptide which induces the IFN-y production by 
immunocompetent cells. The polypeptide is a substance which has a partially or totally revealed amino acid sequence, 
and a stable activity of inducing I FN-y production by immunocompetent cells. 

[0170] The polypeptide has a strong IFN-? inducibility so that it can induce a desired amount of IFN-7 production with 
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10 



. = c ma n a mo.mi The ootvoeotide dose not cause serious side effects even when administered to in a relatively- 
Z doset-use it ^E^SS*. toxicity. Therelore. the present polypeptide has an advantage that it 
r^mnthi inriur as a desired amount of IFN-7 production without strictly controlling the dose. 

and the detection of the polypeptide. The antibody is prepared in a desired amount by using hybndomas. 
?0172] Crien agentfor susceptive diseases exerts a satisfactory effect in the treatment and/or the prevenbon 
S suscept^e diseases such as malignant tumors, viral diseases, bacteria, infectious diseases, and m™*™* 
Crthermore, the agent has an activtty of enhancing the cytotoxicity by killer ce..s or of ,nduc,ng the format-on of k,.ler 
cells and exerts a significant effect in the treatment of serious diseases such as ma ignant umors. 
0173] I Thus, the present invention is a significant invention which has a remarkable effect and g W es a great contr, 
bution to this field. 

SEQUENCE LISTING 
is [0174] 

(1) GENERAL INFORMATION: 

20 l ° AP name!kabushiki KAISHA HAYASHIBARA SEIBUTSU KAGAKU KENKYUJO 

(ii) TITLE OF INVENTION:INTERFERON-GAMMA PRODUCTION ^^^J^^J^ 
CLONAL ANTIBODY SPECIFIC TO SAID POLYPEPTIDE, AND AGENT FOR SUSCEPTIVE DISEASE 

25 (Hi) NUMBER OF SEQUENCES:9 

(iv) ADDRESS: 

(A) ADDRESSEE:KABUSHIKI KAISHA HAYASHIBARA SEIBUTSU KAGAKU KENKYUJO 
30 (B) STREET:2-3, 1-CHOME, SHIMOISHII 

(C) CITY.OKAYAMA 

(E) COUNTRY: JAPAN 

(F) POSTAL CODE (ZIP):700 

35 (v) COMPUTER READABLE FORM:. 

(A) MEDIUM TYPE:Floppy disk 

(B) COMPUTER:IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 



40 



(vii) PRIOR APPLICATION DATA: 



(A1) APPLICATION NUMBER: JP 304,203/94 
(B1) FILING DATE:November 15, 1994 

45 ( A2) APPLICATION REFERENCE NUMBER1 00481 02 

(B2) FILING DATE: September 18, 1995 
(A3) APPLICATION NUMBERJP 58,240/95 
(B3) FILING DATE:February 23, 1995 
(A4) APPLICATION NUMBERJP 78,357/95 

so (B4) FILING DATE: March 10, 1995 

(A5) APPLICATION REFERENCE NUMBER: 10049202 
(B5) FILING DATE:September 29, 1995 

(2) INFORMATION FOR SEQ ID NO:1: 

55 

(i)SEQUENCE CHARACTERISTICS: 
(A)LENGTH:157 amino acids 
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(B)TYPE:amino acid 
(D)TOPOLOGY: linear 

(ii)MOLECULE TYPE.peptide 
(xi)SEQUENCE DESCRIPTIONS ID NO:1: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He ». Asn £. Asn 
Asp Gin val leu Phe Ue Asp Glu Gly **> «. «o Leu phe Glu Asp 
Met Thr Asp ser Asp Cys Ar g Asp Asn Ala Pro Ar g Thr He Phe He 
He ser Met Tyr Lys Asp Ser Gin Pro Ar 9 Gly Met Ala val Thr lie 
ser v°l Lys cys Glu Lys Ue Ser Xa. Leu Ser Cys Glu Ash Lys lie 



Ue ser Phe Lys Glu Met Ash Pro Pro Asp Asn lie Lys Asp Thr Lys 
ser Asp lie lie Phe Phe G!„ Ar g Ser val Pro Gly His Asp Asn Lys 
»et Gin Phe III Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 ^ u Tlai T ... Lvs lvs Glu Asp Glu Leu 

Lys Glu Arg Asp Leu Phe Lys Leu lie Leu Lys Lys 

Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 

^INFORMATION FOR SEQ ID NO:2: 
(i)SEQUENCE CHARACTERISTICS: 

(A) LENGTH:471 base pairs 

(B) TYPE.nucleic acid 

(xi)SEQUENCE DESCRIPTIONS© ID NO:2: 

TACTTTGGCA AGCTTGAATC TAAATTATCA GTCATAAGAA ATTTGAATGA CCAAGTTCTC JO 
TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATATGA CTOATT^ tagaggtatg 180 
AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG AT GA GAACAAAATT 240 

gctgtaacta tctctgtgaa gtgtgagaaa atttcaaytc acaaaaag TGACATCAT A 300 

55SSS 35SS3J IS IKKSgOC ^TTTGAATC TTCATCATAC 3S0 
GAGGATGAAT ZSSSSl SSKffiS AAAACGAAGA C 

(4)INFORMATION FOR SEQ ID NO:3: 
(i)SEQUENCE CHARACTERISTICS: 

(A) LENGTH:471 base pairs 

(B) TYPE:nucleicacid 

(C) STRANDEDNESS:double 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE:cDNA to mRNA 

(iii) HYPOTHETICAL: No 

(iv) ANTI-SENSE:No 
(vi)ORIGINAL SOURCE: 

(A)ORGANISM:mouse 
(F)TISSUE TYPE:livGf 



(ix) FEATURE: 

(A)NAME/KEY: 1-471 mat peptide 
(C)IDENTIFICATION METHOD:S 

(xi)SEQUENCE DESCRIPTION:SEQ ID NO:3: 

S2S5SE5SSSSS52SS " 

s a ss as s ss a s s s s = s s ss 56 
s s s s s s ss SS s s ss s 5 ss a s 

£ SS I Si s s ss & ssss ss s ss ss 

is s s ss a s s ss s ss ss ss a s s 



144 
192 
240 



75 80 
TCC TTT GAG GAA ATG GAT CCA CCT GAA AAT ATT GAT GAT ATA CAA AGT 288 
Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 

S5 SS S SS SS SS SS SS S SS SS SS SS Sj SIS S 336 

si s ss s sis ss ss s ss SS SS SS SS Si ^ SS 3 " 

115 /•* i\ a a r-r-r stt CTG AAA AAA AAG GAT GAA AAT GGG GAT 432 

ss ss SS SS SIS 5 ss ss SS ,ys «p «» » «* a= p 

GTA ATG TTC ACT CTC ACT AAC TTA CAT CAA ACT 



GAT 
Asp 



AAA 

Lys 

145 



ly. SS S! SIS pS= Thj « Thr A S „ L«u His Cln Ser 



(5)INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:25 amino acids 

(B) TYPE.amino acid 
(D)TOPOLOGY: linear 

(ii) MOLECULE TYPE:peptide 

(v) FRAG ME NT TYPE.internal fragment 
(xi)SEQUENCE DESCRIPTIONS ID NO:4: 
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Ile lie ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He 

Gin Ser Asp Leu Ile Phe Phe Gin Lys 
20 25 



(6)IN FORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:18 amino acids 

(B) TYPE:amino acid 
(D)TOPOLOGY: linear 

(ii) MOLECULE TYPE:peptide 
(v)FRAGMENT TYPE:internal fragment 
(xi)SEQUENCE DESCRIPTION:SEQ ID NO:5: 



Gin Pro val Phe Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu 



1 5 
Pro Gin 



^INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:1120 base pairs 

(B) TYPE:nucleic acid 

(C) STRANDE DNESS:double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:cDNA to mRNA 

(iii) HYPOTHETICAL:No 

(iv) ANTI-SENSE:No 
(vi)ORIGINAL SOURCE: 

(A)ORGANISM:human 
(F)TISSUE TYPE:liver 

(ix)FEATURE: 

(A1)NAME/KEY:1-177 5'-UTR 
(C1 IDENTIFICATION METHOD:S 
(A2)NAME/KEY: 178-285 leader peptide 
^IDENTIFICATION METHOD: S 
(A3)NAME/KEY:286-756 mat peptide 
(C3)lDENTIFICATION METHOD:S 
(A4)NAME/KEY:757-1120 3'-UTR 
(C4)IDENTIFICATION METHOD:S 

(xi)SEQUENCE DESCRIPTIONS ID NO:6: 
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60 
120 
177 
225 



OCCTOO.CO TCA0C»3« ATTOTCTCCC ~TTT CCCCTCCTOC CTOCCAACTC 

b 2 5 K K S 2 Z E S S Si S S K SS 2 " 
2 SS S 5 5S = - S = a S £ 2 = S S 321 

s s = s= s a s 2 s s s a s s s s 369 

CTA TTT GAA GAT ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG 417 
Leu lie Si Asp Set Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg 

Ire ATA TTT ATT ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG 465 
S Si Phe lie ne Ser Met Tyr Lys tep Ser Gin Pro Arg Gly Met 

GCT GTA ACT ATC TCT GTG AAG TGT GAG AAA ATT TCA AYT CTC TCC TGT 
K Sli ?hr lie Ser Val Lys Cys Glu Lys lie Ser Xaa Leu Ser Cys 



513 



S £ S s S 5 S K S = s s i s JS s 561 
- ~ i S2 JS 2S s I s s ss SS s s s s 



ACA AAA AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA 609 
Thr Lys Ser Asp He lie Phe Phe Gin Arg Ser Val Pro Gly 

CAT GAT AAT AAG ATG CAA SS GAA TCT TCA TCA ^C GAA GGA TAC TTT 65, 



SI SS i= 5S -t Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe 

assisiississsssjssszssi!: 705 
ssssjsssississsssaisa 753 

GAC TAGCTA TTAAAATTTC ATGCCGGGCc'cAGTGGCTCA CGCCTGTAAT CCCAGCCCTT 812 



TGGGAGGCTG AGGCGGGCAG ATCACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 
tISSaaacc TCATCTCTAC TAAAAATACT AAAAATTAGC TGAGTGTAGT gacgcatgcc 

SSXSJS gSactcaag aggctgaggc aggagaatca cttgcactcc ggaggtagag 
gttgtggtga gccgagattg caccattgcg ctctagcctg ^caacaaca gcaaaactcc 

ATCTCAAAAA ATAAAATAAA TAAATAAACA AATAAAAAAT TCATAATGTG AAAAAAAAAA 



872 
932 
992 
1052 



AAAAAAAA 



(8)INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:10 amino acids 

(B) TYPE:amino acid 
(D)TOPOLOGY:linear 

(ii) MOLECULE TYPE:peptide 
(v)FRAGMENT TYPE.N-terminal fragment 
(xi)SEQUENCE DESCRIPTION:SEQ ID NO:7: 
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Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
l 5 10 



(9)INFORMATION FOR SEQ ID NO:8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:471 base pairs 

(B) TYPE:nucleic acid 

(C) strandedness:double 

(D) TOPOLOGY:linear 

(ii) MOLECULE TYPExDNA to mRNA 
(vi)ORIGINAL SOURCE: 

( A) ORG ANI SM :human 

(B) INDIVIDUAL ISOLATE:liver 

(ix)FEATURE: 

(A) NAME/KEY:mat peptide 

(B) LOCATION:1..471 

(C) IDENTIFICATION METHOD:S 

(xi)SEQUENCE DESCRIPTION:SEQ ID NO:8: 



TAC TTT GGC AAG CTT GAA TCT AAA TTA TCA GTC ATA AGA AAT TTG AAT 
™r Pne fly L^s ill Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

GAC CAA GTT CTC TTC ATT GAC CAA GGA AAT CGG CCT CTA TTT GAA GAT 
Asp SS Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG ACC ATA TTT ATT 
Me? Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr lie Phe lie 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GOT GTA ACT ATC 
lie Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly^et Ala Val Thr He 

TCT GTG AAG TGT GAG AAA^ATT TCA AYT CTC TCC TGT GAG AAC AAA ATT 
Ser ?S Lys Cys Glu Lys lie Ser Xaa Leu Ser Cys Glu Asn Lys lie 

ATT TCC TTT AAG GAA ATC AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 
111 ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 
sir Asp lie lie She Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT CTA GCT TGT GAA 
Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Giu 

AAA GAG III GAC CTT TTT AAA CTC ATT TTG AAA AAA GAG GAT GAA TTG 
Lys Glu Arg Asp Leu Phe Lys Leu lie Leu Lys Lys Glu Asp Glu Leu 

GGG GAT AGA TCT ATA ATG TTC ACT GTT CAA AAC GAA GAC 
Gly Asp Arg Ser lie Met Phe Thr Val Gin Asn Glu Asp 
14 5 150 155 
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(10)INFORMATION FOR SEQ ID NO:9: 
(j)SEQUENCE CHARACTERISTICS: 

5 (A)LENGTH:11 

(B)TYPE:amino acid 
(D)TOPOLOGY: linear 

(ii)MOLECULE TYPE:peptide 
w (v)FRAGMENT TYPE:N-terminal fragment. 

(xi)SEQUENCE DESCRIPTION:SEQ ID NO:9: 



75 



Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
i 5 10 



Claims 

20 



25 



A polypeptide of human origin which induces the IFN- Y production by immuno competent cells and compnses ; he 
whole of the amino acid sequence as depicted in SEQ ID NO:1 , or a part of the amino acid sequence as depicted 
ITsEC l ID NO 1 said part including at least the first ten amino acids as depicted in SEQ ID NO:1 (where the symbol 
"Xaa" means "isoleucine" or "threonine"). 



SEQ ID NO:l: 





Tyr 


Phe 


Gly 


Lys 


Leu 
5 


Glu 


Ser 


30 


1 

Asp 


Gin 


Val 


Leu 


Phe 


He 


Asp 








20 










Met 


Thr 


Asp 


Ser 


Asp 


Cys 


Arg 








35 












He 


Ser 


Met 


Tyr 


Lys 


Asp 


Ser 


35 




50 








55 




Ser 


Val 


Lys 


Cys 


Glu 


Lys 


He 




65 








70 






He 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 












85 






40 


Ser 


Asp 


He 


He 


Phe 


Phe 


Gin 










100 










Met 


Gin 


Phe 


Glu 


Ser 


Ser 


Ser 








115 












Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


45 


130 








135 


Gly 


Asp 


Arg 


Ser 


He 


Met 


Phe 




145 










150 





Lys 


Leu 


Ser 


Val 


He 


Arg 


Asn 


Leu 


Asn 




10 










15 




Gin 


Gly 
25 


Asn 


Arg 


Pro 


Leu 


Phe 
30 


Glu 


Asp 


Asp 


Asn 


Ala 


Pro 


Arg 


Thr 


He 


Phe 


He 


40 










45 








Gin 


Pro 


Arg 


Gly 


Met 
60 


Ala 


Val 


Thr 


He 


Ser 


Xaa 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


He 








75 








80 


Pro 


Pro 


Asp 
90 


Asn 


He 


Lys 


Asp 


Thr 
95 


Lys 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 


105 










110 




Glu 


Tyr 


Glu 


Gly Tyr 


Phe 


Leu 


Ala 


Cys 


120 










125 








Leu 


He 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 








140 










Thr 


Val 


Gin 


Asn 
155 


Glu 


Asp 









2 The polypeptide of claim 1 , which has a molecular weight of about 18,500±3,000 daltons on sodium dodecyl poly- 

so ' acrylamide gel electrophoresis (SDS-PAGE) and an isoelectric point of about 4.9±1 .0 on chromatofocus.ng. 

3. A DNA which encodes the polypeptide of claim 1 . 

4. The DNA of claim 3 which has a base sequence containing a part or the whole of either the base sequence as 
55 depicted in SEQ ID NO:2 or a complementary base sequence to SEQ ID NO:2. 
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SEQ ID NO:2: 

TACTTTGGCA AGCTTGAATC TAAATTATCA 
TTCATTGACC AAGGAAATCG GCCTCTATTT 
AATGCACCCC GGACCATATT TATTATAAGT 
GCTGTAACTA TCTCTGTGAA GTGTGAGAAA 
ATTTCCTTTA AGGAAATGAA TCCTCCTGAT 
TTCTTTCAGA GAAGTGTCCC AGGACATGAT 
GAAGGATACT TTCTAGCTTG TGAAAAAGAG 
GAGGATGAAT TGGGGGATAG ATCTATAATG 



GTCATAAGAA ATTTGAATGA CCAAGTTCTC 60 
GAAGATATGA CTGATTCTGA CTGTAGAGAT 120 
ATGTATAAAG ATAGCCAGCC TAGAGGTATG 180 
ATTTCAAYTC TCTCCTGTGA GAACAAAATT 240 
AACATCAAGG ATACAAAAAG TGACATCATA 300 
AATAAGATGC AATTTGAATC TTCATCATAC 360 
AGAGACCTTT TTAAACTCAT TTTGAAAAAA 420 
TTCACTGTTC AAAACGAAGA C 471 



The DNA of claim 4, wherein one or more bases in SEQ ID No:2 are replaced with other bases by means of the 
degeneracy of genetic code without alternating the amino acid sequence in SEQ ID NO:1 (where the symbol "Xaa" 
means "isoleucine" or "threonine") which depicts the amino acid sequence encoded by SEQ ID NO:2. 

The DNA of claim 3, which has the base sequence in SEQ ID NO:6 (where the symbol "Xaa" means "isoleucine" 
or "threonine"): 



SEQ ID NO: 6: 

GCCTGGACAG TCAGCAAGGA ATTGTCTCCC AGTGCATTTT 
TGGCTGCTAA kGCGGCTGCC ACCTGCTGCA GTCTACACAG 
CCTCAGACCT TCCAGATCGC TTCCTCTCGC AACAAACTAT 
ATG GCT GCT GAA CCA GTA GAA GAC AAT TGC ATC 
Met Ala Ala Glu Pro Val Glu. Asp Asn Cys lie 
1 5 10 

AAA TTT ATT GAC AAT ACG CTT TAC TTT ATA GCT 
Lys Phe lie Asp Asn Thr Leu Tyr Phe He Ala 

20 25 
CTG GAA TCA GAT TAC TTT GGC AAG CTT GAA TCT 
Leu Glu Ser Asp Tyr Phe Gly Lys Leu Glu Ser 

35 40 
AGA AAT TTG AAT GAC CAA GTT CTC TTC ATT GAC 
Arg Asn Leu Asn Asp Gin Val Leu Phe He Asp 

50 55 
CTA TTT GAA GAT ATG ACT GAT TCT GAC TGT AGA 
Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg 



65 



70 75 
ACC ATA TTT ATT ATA AGT ATG TAT AAA GAT AGC 
Thr He Phe He He Ser Met Tyr Lys Asp Ser 

85 90 
GCT GTA ACT ATC TCT GTG AAG TGT GAG AAA ATT 
Ala Val Thr He Ser Val Lys Cys Glu Lys He 

100 105 
GAG AAC AAA ATT ATT TCC TTT AAG GAA ATG AAT 
Glu Asn Lys He He Ser Phe Lys Glu Met Asn 

115 120 
AAG GAT ACA AAA AGT GAC ATC ATA TTC TTT CAG 



GCCCTCCTGG CTGCCAACTC 60 
CTTCGGGAAG AGGAAAGGAA 120 
TTGTCGCAGG AATAAAG 
AAC TTT GTG GCA ATG 
Asn Phe Val Ala Met 
15 

GAA GAT GAT GAA AAC 
Glu Asp Asp Glu Asn 
30 

AAA TTA TCA GTC ATA 
Lys Leu Ser Val He 
45 

CAA GGA AAT CGG CCT 
Gin Gly Asn Arg Pro 
60 

GAT AAT GCA CCC CGG 
Asp Asn Ala Pro Arg 
80 

CAG CCT AGA GGT ATG 
Gin Pro Arg Gly Met 
95 

TCA AYT CTC TCC TGT 
Ser Xaa Leu Ser Cys 
110 

CCT CCT GAT AAC ATC 
Pro Pro Asp Asn He 
125 

AGA AGT GTC CCA GGA 



177 
225 



273 



321 



369 



417 



465 



513 



561 



609 
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T vrc 

Liys 


r\o ^ 


Thr 

i I 11. 


Ly s 


Ser 


Asp 


He 


He 


1 Jw 










135 




PAT 


GAT 


AAT 


AAG 


ATG 


CAA 


TTT 


GAA 


Ul' c? 

MIS 


Asp 


A en 
Moll 




Met 


Gin 


Phe 


Glu 


145 








150 




GAC 


CTA 


GCT 


TGT 


GAA 


AAA 


GAG 


AGA 


Leu 


Ala 


Cys 


Glu 


Lys 


Glu 


Arg 


Asp 








165 








GAG 


GAT 


GAA 


TTG 


GGG 


GAT 


AGA 


TCT 


Glu 


Asp 


Glu 


Leu 


Gly 


Asp 


Arg 


Ser 






180 











140 

TCT TCA TCA TAC GAA GGA TAC TTT 
Ser Ser Ser Tyr Glu Gly Tyr Phe 
155 160 
CTT TTT AAA CTC ATT TTG AAA AAA 
Leu Phe Lys Leu He Leu Lys Lys 

170 175 
ATA ATG TTC ACT GTT CAA AAC GAA 
He Met Phe Thr Val Gin Asn Glu 
185 190 



657 
705 
753 



TCGGAGGCTG AGGCGGGCAG ATCACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 872 
JggtgSKc? ?catctctac TAAAAATACT AAAAATTAGC TGAGTGTAGT GACGCATGCC 932 
SSSrccS GCTACTCAAG AGGCTGAGGC AGGAGAATCA CTTGCACTCC GGAGGTAGAG 992 
GTTGTGGTGA GCCGAGATTG CACCATTGCG CTCTAGCCTG GGCAACAACA GCAAAACTCC 1052 
ATCTCAAAAA ATAaJaTAAA TAAATAAACA AATAAAAAAT TCATAATGTG AAAAAAAAAA 1112 
AAAAAAAA 

7. The DNA of claim 3, which is derived from human. 

8. A replicable recombinant DNA, which contains a self-replicable vector and a DNA encoding the polypeptide of 
claim 1 . 

9 The replicable recombinant DNA of claim 8, which contains a base sequence selected from the group consisting 
of the base sequence in SEQ ID NO:2, and complementary base sequences to SEQ ID NO:2. 

10 The replicable recombinant DNA of claim 9, wherein one or more bases in SEQ ID NO:2 are replaced I with other 
bases by means of the degeneracy of genetic code without alternating the amino acid sequence in SEQ ID NOT . 

11 . The replicable recombinant DNA of claim 8, which contains the base sequence in SEQ ID NO.6 (where the symbol 
"Xaa" means "isoleucine" or "threonine"). 

12. The replicable recombinant DNA of claim 8, wherein said DNA is derived from human. 

13. The replicable recombinant DNA of claim 8, wherein said vector is a plasmid vector. 

1 4. A transformant obtainable by introducing into an appropriate host cell a replicable recombinant DNA which contains 
a self-replicable vector and a DNA encoding the polypeptide of claim 1 . 

15. The transformant of claim 14. which contains a base sequence selected from the group consisting of the base 
sequence in SEQ ID NO:2 and complementary base sequences to SEQ ID NO:2. 

16 The transformant of claim 1 5, wherein one or more bases in SEQ ID NO:2 are replaced with other bases by means 
of the degeneracy of genetic code without alternating the amino acid sequence in SEQ ID NO.1 . 

17. The transformant of claim 14, which contains the base sequence in SEQ ID NO:6 (where the symbol "Xaa" means 
•isoleucine" or "threonine"). 

18. The transformant of claim 14, wherein said DNA is derived from human. 

19. The transformant of claim 14, wherein said vector is a plasmid vector. 

20. The transformant of claim 14, wherein said host is a microorganism of the species Escherichia coll. 

21. A process for preparing a polypeptide, which comprises (a) culturing in a nutrient culture medium a transformant 
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formed polypeptide Irom the resultant culture. 
22 The process o, Cairn 21 . herein said DNA has a base sequence se.ec.ec t urn the group consisting o. the base 
sequence in SEQ ID NO:2 and complementary base sequences to SEQ ID NO.2. 

23. The process o, Cairn 22, wherein one or more bases in SEQ ID NO* £re <*r*™£?~ by " * 
the degeneracy ot genetic code without alternating the ammo -acid sequence in SEQ ID NO.1 . 

24. The process o, Cairn 21. wherein said DNA has the base sequence in SEQ ID NO:6 (where the symbol "Xaa" 
means "isoleucine" or "threonine"). 

25. The process ol claim 21 , wherein said DNA is derived from human. 

26. The process ot claim 21 , wherein said vector is a plasmid vector. 

27. The process ot claim 21 . wherein said host is a microorganism ot the species Escherichia coll 
2e.Theprocessotclaim 2 ^^^ 

« — hy ' — in9 ' 961 

electrophoresis, and isoelectric point electrophoresis. 

29. A monoclonal antibody which is specific to the polypeptide of claim 1 . 

30. The monoclonal antibody of claim 29, which belongs to the class of IgG or IgM. 
31 A hybridoma which produces the monoclonal antibody ol claim 29. 

hybridoma from the resultant culture or the body fluid. 
3, T*e p,oc. SS o, d*. » —in said * ™£ ff— 

raphy gel electrophoresis, and isoelectrophoresis. 
the monoclonal antibody. 

35. The process of Cairn 34, wherein said monoclonal antibody is linked to a water-insoluble carrier. 
36 A method for detecting the polypeptide of Cairn 1, which comprises a step of contacting a monoclonal antibody 
' specific to the polypeptide with a sample to effect immunoreaction. 

37. The method of Cairn 36, wherein the monoclone, antibody is labelled w« h a member selected from the group 
consisting of a radioactive substance, enzyme and fluorescent substance. 

38. An agent for susceptive diseases, which contains the polypeptide o, Cairn 1 as an effective ingredient. 

39 . The agentof claim 38, whereinthepo^^^ 
; of killer cells. 

40 The agent of claim 39, wherein said killer cell is a member se.eCed from the group consisting of NK cells, LAK 
cells (lymphokine-activating killer cells), and cytotoxic T-cells. 
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41. The agent of any one of claims 38 to 40, which contains one or more additional biologically-active substances. 

42. The agent of claim 41, wherein said biologically-active substances are antitumor agents and cytokines. 

5 43. The agent of any one of claims 38 to 42, which contains as a stabilizer one or more members selected from the 
group consisting of serum albumin, gelatin, maltose and trehalose. 

44. An antitumor immunotherapeutic agent according to any one of claims 38 to 43. 

10 45. An antitumor agent according to any one of claims 38 to 43. 

46. An antiviral agent according to any one of claims 38 to 43. 

47. An antiseptic according to any one of claims 38 to 43. 

48. Theagentofanyoneofclaims38^ 
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Patentanspruche 

1 Polypeptid humanen Ursprungs, das die IFN-7 Production durch immunkompetente Zellen induziert und die voll- 
standige Aminosauresequenz, wie in SEQ ID NO: 1 dargestellt oder einen Teil der Aminosauresequenz wie in SEQ 
ID NO:1 dargestellt, umfaBt, wobei der Teil wenigstens die ersten zehn Aminosauren, wie \n SEQ ID NO:1 darge- 
stellt, umfaBt (wobei das Symbol "XaaHsoleucin" oder Threonin" bedeutet). 



25 



30 



35 



40 



45 



SEQ 


ID N0:1: 








Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


1 








5 


He 


ASp 


Gin 


Val 


Leu 


Phe 






20 






Met 


Thr 


Asp 


Ser 


Asp 


Cys 






35 








lie 


Ser 


Met 


Tyr 


Lys 


ASp 




50 










Ser 


val 


Lys 


Cys 


Glu 


Lys 


65 








70 


lie 


Ser 


Phe 


Lys 


Glu 


Met 










85 




Ser 


Asp 


He 


He 


Fhe 


.Phe 








100 






Met 


Gin 


Phe 


Glu 


Ser 


Ser 






115 








Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


130 










Gly 


Asp 


Arg 


Ser 


He 


Met 


145 










150 



Ser 


Lys 


Leu 


Ser 
10 


Val 


He 


Arg 


Asn 


Leu 
15 


Asn 


Asp 


Gin 


Gly 
25 


Asn 


Arg 


Pro 


Leu 


Phe 
30 


Glu 


Asp 


Arg 


ASO 


Asn 


Ala 


Pro 


Arg 


Thr 


He 


Phe 


He 


40 










45 






He 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


V2l 


Thr 


55 
He 


Ser 


Xaa 


Leu 


Ser 
75 


60 
Cys 


Glu 


Asn 


Lys 


He 
80 


Asn 


Pro 


Pro 


Asd 


Asn 


He 


Lys 


Asp 


Thr 


Lys 






90 










95 




Gin 


Arg 


Ser 
105 


Val 


Pro 


Gly 


His 


Asp 
110 


Asn 


Lys 


Ser 

Lys 
135 


Tyr 
120 
Leu 


Glu 
He 


Gly 
Leu 


Tyr 
Lys 


Phe 

Lys 
140 


Leu 
125 
Glu 


Ala 
Asp 


Cys 
Glu 


Glu 
Leu 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 


Asp 









155 



50 2 Polypeptid nach Anspruch 1 , das ein Molekulargewicht von ungefahr 18.500±3.000 Dalton in einer Sodium-dode- 
cyl-Polyamid-Gelelektrophorese (SDS-PAGE) und einen isoelektrischen Punkt von ungefahr 4,9±1 ,0 in einer chro- 
matographischen Fokusierung aufweist. 

3. DNA, die das Polypeptid nach Anspruch 1 kodiert. 

55 

4 DNA nach Anspruch 3, die eine Basensequenz aufweist, die einen Teil oder die vollstandige Basensequenz ent- 
weder wie in SEQ ID NO:2 dargestellt oder eine komplementare Basensequenz zu SEQ ID NO:2 enthalt. 
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SEQ ID NO: 2: 

TACTTTGGCA AGCTTGAATC TAAATTATCA GTCATAAGAA ATTTGAATGA CCAAGTTCTC 60 
TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATATGA CTGATTCTGA CTGTAGAGAT 120 
AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG ATAGCCAGCC TAGAGGTATG 180 
GCTGTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAYTC TCTCCTGTGA GAACAAAATT 240 
ATTTCCTTTA AGGAAATCAA TCCTCCTGAT AACATCAAGG ATACAAAAAG TGACATCATA 300 
TTCTTTCAGA GAAGTGTCCC AGGACATGAT AATAAGATGC AATTTGAATC TTCATCATAC 360 
GAAGGATACT TTCTAGCTTG TGAAAAAGAG AGAGACCTTT TTAAACTCAT TTTGAAAAAA 420 
GAGGATGAAT TGGGGGATAG ATCTATAATG TTCACTGTTC AAAACGAAGA C 471 

DNA nach Anspruch 4, wobei eine oder mehrere Basen in SEQ ID NO:2 durch andere Basen durch die Degene- 
rain des genetischen Codes ersetzt sind ohne die Aminosauresequenz in SEQ ID NO:1 (wobe, id» Symbol 
"Xaa"lsoleucin' oder "Threonin" bedeutet) zu verandern, welche die Aminosauresequenz, die von SEQ ID NO.2 
kodiert wird, darstellt. 

DNA nach Anspruch 3, welche die Basensequenz in SEQ ID NO:6 aufweist (wobei das Symbol 'Xaa"lsoleucin" 
oder "Threonin - bedeutet). 



SEQ ID NO:6: 

GCCTGGACAC TCAGCAAGGA ATTGTCTCCC AGTGCATTTT GCCCTCCTGG CTGCCAACTC « 
TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA GTCTACACAG CTTC ^ 
CCTCAGACCT TCCAGATCGC TTCCTCTCGC AACAAACTAT JTto* GCA ATG 225 

ATG GCT GCT GAA CCA GTA GAA GAC AAT TGC ATC AAC TTT ^ 
Met Ala Ala Glu Pro Val Glu Asp Asn Cys He Asn r ^ 

1 - , L ,rr rTT TAC TTT ATA GCT GAA GAT GAT GAA AAC 273 

AAA TTT ATT GAC AAT ACG CTT TAC TTT aia w-i 

Lys Phe He Asp Asa Thr Leu Tyr Phe He Ala Glu Asp Asp o 

S S S £ S = S K 2 K S K = E JS S 321 
5 52 = £ S SK E S S S 5 SS 3 S 5 S 3 " 

s 2 = in a = s s k i = - s s s s 465 
s a s s s s s s i s s s = a = - 513 

M «c iS « tcc «, « . o« *» - « « »; £ S 561 

Glu Asn Lys He lie Ser Phe Lys Glu Met Asn Pro rr__ 

„ C GAT ACA AAA AGT GAC ATC ATA TTC TTT CAG AGA ACT GTC CCA GGA SO, 
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20 



25 



30 



40 



45 



SO 



Lys Asp Thr Lys Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly 

130 135 14U 

CAT GAT AAT AAG ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT 657 

Sis Isl £n £ys mz Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe 

iso 15:1 150 

rrl rr-T TGT GAA AAA GAG AGA GAC CTT TTT AAA CTC ATT TTG AAA AAA 70S 

21 51 Cys Glu JJI Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys 



^ Itt r&T arA TCT ATA ATG TTC ACT GTT CAA AAC GAA 753 
ffi Asp SJ leu S S S - iS Me, Phe Thr Val Gin Asn Glu 

GAC TAGCTA TTAAAATTTC ATGCCGGGCG CAGTGGCTCA CGCCTGTAAT CCCAGCCCTT 612 

As P ^.^r-rnr ATPACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 872 

TGGTGAAACC JSSSSS S3S3S5 aIaAATTACC TGAGTGTAGT GACGCATGCC 932 

,s SSSiSS gcJactcaac AGGCTGAGGC AGGAGAATCA CTTGCACTCC GGAGGTAGAG 992 

GTTGTCgSa SSaGA^G CACCATTGCG CTCTAGCCTG GGCAACAACA GCAAAACTCC 1052 

ATCTCAAAAA aKaKtAAA TAAATAAACA AATAAAAAAT .TCATAATGTG AAAAAAAAAA 1112 
AAAXAAAA 



7. DNA nach Anspruch 3, die von Menschen abgeleitet ist. 

8. Vermehrungsfahige rekombinante DNA, die einen selbst vermehrungsfahigen Vektor und eine DNA aufweist, die 
das Polypeptid nach Anspruch 1 kodiert. 

9 Vermehrungsfahige rekombinante DNA nach Anspruch 8, die eine Basensequenz aufweist, die ausgewahf t isl t aus 
der Gruppe bestehend aus der Basensequenz in SEQ ID NO:2 und komplementaren Basensequenzen zu SEQ 
ID NO:2. 

10 Vermehrungsfahige rekombinante DNA nach Anspruch 9, wobei eine Oder mehrere Basen in SEQ ID NO:2 durch 
andere Basen du'ch die Degeneration des genetischen Codes ersetzt sind ohne die Am.nosauresequenz ,n SEQ 
ID NO:1 zu verandem. 

11. Vermehrungsfahige rekombinante DNA nach Anspruch 8, welche die Basensequenz in SEQ ID NO:6 aufweist 
35 (wobei das Symbol "XaaHsoleucin" oder "Threonin' bedeutet). 

12. Vermehrungsfahige rekombinante DNA nach Anspruch 8, wobei die DNA vom Menschen abgeleitet ist. 

13. Vermehrungsfahige rekombinante DNA nach Anspruch 8, wobei der Vektor ein Plasmidvektor ist. 

14 Transformante erhaltlich durch das Einfuhren einer vermehrungsfahigen rekombinanten DNA in eine geeignete 
WWszZ wobei die vermehrungsfahige rekombinante DNA einen selbst vermehrungsfahigen Vektor und e,ne 
DNA, die das Polypeptid nach Anspruch 1 kodiert, umfaBt. 

15 Transformante nach Anspruch 14, die eine Basensequenz aufweist, die ausgewahlt ist aus der Gruppe bestehend 
aus der Basensequenz in SEQ ID NO:2 und komplementaren Basensequenzen zu SEQ ID NO.2. 

16. Transformante nach Anspruch 15, wobei eine oder mehrere Basen in SEQ ID NO:2 durch andere 
die Degeneration des genetischen Codes ersetzt sind ohne die Am.nosauresequenz in SEQ ID NO.1 zu verandern. 

17. Transformante nach Anspruch 14, welche die Basensequenz in SEQ ID NO:6 aufweist (wobei das Symbol 
■Xaa"lsoleucin" oder 'Threonin" bedeutet). 

18. Transformante nach Anspruch 14, wobei die DNA vom Menschen abgeleitet ist. 

19. Transformante nach Anspruch 14. wobei der Vektor ein Plasmidvektor ist. 

20. Transformante nach Anspruch 14, wobei der Wirt ein Mikroorganismus der Spezies Escherichia colitel 
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2,VerfahrenzurHers^^ 

Nahrkulturmedium. die lahig is. das Polype ^^^^S^^ und ein ° ° NA ' * ,0r *" 
vermehrungsfahigen rekomb.nanten DNA. d,e e.nen f elbst ^^^^ d 9 es gebildeten polypeptides aus der 
Polypeptid kodiert, aufweist in einen gee.gneten Wirt, und (b) Gewinnen oe a 



resultierenden Kultur. 



» nac* ^ «. d, ON* « Ba~3 * SEO ,0 NO* — «~ <- *- 

■Xaa^'lsoleucin" oder Threonin" bedeutet). 
" 2 5. Verlahren nach Anspruch 21 , wobei die DN A vom Menschen abgeleitet ist. 

26. Verfahren nach Anspruch 21 , wobei der Vektor ein Plasmidvektor ist. 
20 27 Verfahren nach Anspruch 21 , wobei der Wirt ein Mikroorganismus der Spezies Esoteric** cCiM. 

2S.VertahrennachAnspruch21,wobeidasgebi,d^ 

der Gruppe bestehend aus Konzentration, ^^^'^^^ Affinitatschromatographie, Chro- 

29. Monoklonaler Antikorper, der spezifisch ist fur das Polypeptid nach Anspruch 1 . 

30. Monoklonaler Antikorper nach Anspruch 29. der zur IgG oder igM Kfcsse gehort. 
31 Hybridom, das den monoklonalen Antikorper nach Anspruch 29 bildet. 
32.Ve rt ah,enzu f He^ 

keit. 

eine oder mehrere Techniken gewonnen w.rd, aua ^" "J! L enlation Gelfiltrations-Chromatographie, 
ist. 

bewirkt wird. 
stanz. 
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39. Agens nach Anspruch 38, wobei das Polypeptid die Zytotoxizitat durch Killerzellen erhoht und/oder die Bildung 
von Killerzellen induziert. 

40. Agens nach Anspruch 39. wobei die Killerzelle ein Mitglied ist ausgewahlt aus der Gruppe bestehend aus NK- 
Zellen, LAK-Zellen (Lymphokin-aktivierende Killerzellen), und zytotoxischen T-Zellen. 

41. Agens nach einem der Anspruche 38 bis 40, das eine oder mehrere zusatzliche biologisch aktive Substanzen 
enthalt. 

42. Agens nach Anspruch 41, wobei die biologisch aktiven Substanzen anti-Tumor Agenzien und Zytokine sind. 

43. Agens nach einem der Anspruche 38 bis 42, das als Stabilisator einen oder mehrere Mitglieder ausgewahlt aus 
der Gruppe bestehend aus Serumalbumin, Gelatine, Maltose und Trehalose enthalt. 

44. Anti-Tumor immuntherapeutisches Agens nach einem der Anspruche 38 bis 43. 

45. Anti-Tumor Agens nach einem der Anspruche 38 bis 43. 

46. Antivirales Agens nach einem der Anspruche 38 bis 43. 

47. Antiseptikum nach einem der Anspruche 38 bis 43. 

48. Agens nach einem der Anspruche 38 bis 47, das 0,000001 - 100 w/w % des Polypeptides auf einer trockenen. 
festen Basis enthalt. 



Revendications 

1 Polypeptide d'origine humaine qui induit la production de IFN-y par des cellules immunocompetentes et qui com- 
prend la totalite de la sequence d'amino-acides representee dans la SEQ ID n' 1 , ou une partie de la sequence 
d'amino-acides representee dans la SEQ ID n' 1 , ladite partie comprenant au moins les dix premiers am.no-ac.des 
reprSsentes dans la SEQ ID n° 1 (ou le symbole "Xaa" signifie "isoleucine" ou "thr6onme") : 

SEQ ID n° 1 : 



1 5 
Aso Gin Val Leu Phe He Asj 
20 

Met Thr Asp Ser Asp Cys Arc 
35 

He Ser Met Tyr Lys Asp Sej 
50 5 ^ 
Ser Val Lys Cys Glu Lys IK 

65 70 
He Ser Phe Lys Glu Met Asi 
85 

Ser Aso He He Phe .Phe Gii 
100 

Met Gin Phe Glu Ser Ser Se: 
115 



145 



UJ . U — a ~-«- , 

130 1Jb 
Asp Arg Ser He Met Phe 
150 



Lys 


Leu 


Ser 


Val 


He 


Arg 


Asn 


Leu 


Asn 




10 










15 




Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 




25 










30 




lie 


ASD 


Asn 


Ala 


Pro 


Arg 


Thr 


He 


Phe 


40 










45 






He 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Val 


Thr 








60 










Ser 


Xaa 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


He 






75 










80 


Pro 


Pro 


Asp 


Asn 


He 


Lys 


Asp 


Thr 


Lys 






90 










95 


Lys 


Arg 


Ser 
105 


Val 


Pro 


Gly 


His 


Asp 
110 


Asn 


Tyr 


Glu 


Gly Tyr 


Phe 


Leu 


Ala 


Cys 


Glu 


120 










125 




Glu 


Leu 


Leu 


He 


Leu 


Lys 


Lys 
140 


Glu 


Asp 


Thr 


Val 


Gin 


Asn 
155 


Glu 


Asp 
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2 Polypeptide suivant la revendication 1 , qui a un poids moleculaire d'environ 1 8 500 ± 3000 daltons par electro- 
phorese sur gel de polyacrylamide au dodecylsutfate de sodium (SDS-PAGE) et un point isoelectnque d'environ 
4,9 ± 1 ,0 par chromatofocalisation. 

3. ADN qui code pour le polypeptide suivant la revendication 1 . 

4. ADN suivant la revendication 3, qui a une sequence de bases contenant une partie ou la totalite de la sequence 
de bases representee dans la SEQ ID n° 2 ou d'une sequence de bases complementaire de la SEQ ID n° 2 : 



TACTTTGGCA 
TTCATTGACC 
AATGCACCCC 
GCTGTAACTA 
ATTTCCTTTA 
TTCTTTCAGA 
GAAGGATACT 
GAGGATGAAT 



AGCTTGAATC 
AAGGAAATCG 
GGACCATATT 
TCTCTGTGAA 
AGGAAATGAA 
GAAGTGTCCC 
TTCTAGCTTG 
TGGGGGATAG 



TAAATTATCA 
GCCTCTATTT 
TATTATAAGT 
GTGTGAGAAA 
TCCTCCTGAT 
AGGACATGAT 
TGAAAAAGAG 
ATCTATAATG 



GTCATAAGAA 
GAAGATATGA 
ATGTATAAAG 
ATTTCAAYTC 
AACATCAAGG 
AATAAGATGC 
AGAGACCTTT 
TTCACTGTTC 



ATTTGAATGA 
CTGATTCTGA 
ATAGCCAGCC 
TCTCCTGTGA 
ATACAAAAAG 
AATTTGAATC 
TTAAACTCAT 
AAAACGAAGA 



CCAAGTTCTC 60 
CTGTAGAGAT 120 
TAGAGGTATG 180 
GAACAAAATT 240 
TGACATCATA 300 
TTCATCATAC 360 
TTTGAAAAAA 420 
C 471 



6. 



ADN suivant la revendication 4, dans lequel une ou plusieurs bases dans la SEQ ID n° 2 sent remplacSes par 
d'autres bases en raison de la degenSrescence du code genetique sans modifier la sequence d'amino^cides 
dans la SEQ ID n° 1 (ou le symbole "Xaa" signifie 'isoleucine** ou "threonine") qui represente la sequence d'ammo- 
acides codee par la SEQ ID n° 2. 

ADN suivant la revendication 3, qui a la sequence de bases dans la SEQ ID n° 6 (ou le symbole "Xaa" signifie 
"isoleucine" ou "threonine") : 



SEQ ID n° 6 : 



GCCTGGACAG TCAGCAAGGA ATTGTCTCCC AGTGCATTTT GCCCTCCTGG CTGCCAACTC 60 
TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA GTCTACACAG CTTCGGGAAG AGGAAAGGAA 120 
CCTCAGACCT TCCAGATCGC TTCCTCTCGC AACAAACTAT TTGTCGCAGG AATAAAG 177 
ATG GCT GCT GAA CCA GTA GAA GAC AAT TGC ATC AAC TTT GTG GCA ATG 225 
Met Ala Ala Glu Pro Val Glu Asp Asn Cys He Asn Phc Val Ala Met 

AAA TTT ATT GAC AAT ACG CTT TAC TTT ATA GCT GAA GAT GAT GAA AAC 273 
Lys Phe He Asp Asn Thr Leu Tyr Phe lie Ala Glu Asp Asp Glu Asn 
20 25 30 
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10 



15 



20 



25 



30 



40 



CTG 


GAA 


TCA 


GAT 


TAC 


TTT 


GGC 


AAG 


CTT 


GAA 


TCT 


AAA 


TTA 


TCA 






Leu 


Glu 


Ser 


Asp 


Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


vai 


lie 






35 






40 


















AG A 


AAT 


TTG 


AAT 


GAC 


CAA 


GTT 


CTC 


TTC 


ATT 


GAC 


CAA 




ft A T 

f\J\ 1 


ppp 

Lou 


PPT 


Arg 


Asn 


Leu 


Asn 


Asp 


Gin 


Val 


Leu 


Phe 


He 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


50 








55 










oU 










CTA 


TTT 


GAA 


GAT 


ATG 


ACT 


GAT 


TCT 


GAC 


TGT 


AO A 


OA 1 


r AT 1 


ppa 


ppp 


cnc 


Leu 


Phe 


Glu 


Asp 


Met 


Thr 


Asp 


Ser Asp 


Cys 


Arg 


Asp 


Asn 




XT i. \J 


Arg 


65 








70 










/ b 












ACC 


ATA 


TTT 


ATT 


ATA 


AGT 


ATG 


TAT 


AAA 


GAT 


AGC 


CAG 


CCT 






ATP 


Thr 


He 


Phe 


He 


He 


Ser 


Met 


Tyr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 










85 
























GCT 


GTA 


ACT 


ATC 


TCT 


GTG 


AAG 


TGT 


GAG 


AAA 


ATT 


TCA 


AYT 


CTC 


TCC 


TGT 


Ala 


Val 


Thr 


He 


Ser 


Val 


Lys 


Cys 


Glu 


Lys 


He 


Ser 


Xaa 


Leu 


Ser 


Cys 








100 








105 










110 




ATC 


GAG 


AAC 


AAA 


ATT 


ATT 


TCC 


TTT 


AAG 


GAA 


ATG 


AAT 


CCT 


CCT 


GAT 


AAC 


Glu 


Asn 


Lys 


He 


He 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


He 






115 










120 










125 






GGA 


AAG 


GAT 


ACA 


AAA 


AGT 


GAC 


ATC 


ATA 


TTC 


TTT 


CAG 


AGA 


AGT 


GTC 


CCA 



145 



321 
369 
417 
465 
513 
561 
609 



Asp 


Thr 


Lys 


Ser 


Asp 


He 


He 


Phe 


Phe 


Gin 


Arg 


Ser 


Val 


Pro 


Gly 




130 








135 










140 












GAT 


AAT 


AAG 


ATG 


CAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAC 


GAA 


GGA 


TAC 


TTT 


657 


Asp 


Asn 


Lys 


Met 


Gin 


Phe 


Glu 


Ser 


Ser 


Ser 


Tyr 


Glu 


Gly 


Tyr 


Phe 








150 










155 










160 




GCT 


TGT 


GAA 


AAA 


GAG 


AGA 


GAC 


CTT 


TTT 


AAA 


CTC 


ATT 


TTG 


AAA 


AAA 


705 


Ala 


Cys 


Glu 


Lys 


Glu 


Arg 


Asp 


Leu 


Phe 


Lys 


Leu 


He 


Leu 


Lys 


Lys 








165 










170 










175 






GAT 


GAA 


TTG 


GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


AAC 


GAA 


753 


Asp 


Glu 


Leu 


Gly 


Asp 


Arg 


Ser 


He 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 






180 








185 










190 









GAC TAGCTA TTAAAATTTC ATGCCGGGCG CAGTGGCTCA CGCCTGTAAT CCCAGCCCTT 812 
Asp 

TGGGAGGCTG AGGCGGGCAG ATCACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 872 

35 TGGTGAAACC TCATCTCTAC TAAAAATACT AAAAATTAGC TGAGTGTAGT GACGCATGCC 932 

CTCAATCCCA GCTACTCAAG AGGCTGAGGC AGGAGAATCA CTTGCACTCC GGAGGTAGAG 992 

GTTGTGGTGA GCCGAGATTG CACCATTGCG CTCTAGCCTG GGCAACAACA GCAAAACTCC 1052 

ATCTCAAAAA ATAAAATAAA TAAATAAACA AATAAAAAAT TCATAATGTG AAAAAAAAAA 1112 

AAAAAAAA 1120 



7. ADN suivant la revendication 3, qui est d'origine humaine. 

8. ADN recombinant replicable, qui contient un vecteur autoreplicable et un ADN codant pour le polypeptide suivant 
45 la revendication 1 . 

9. ADN recombinant replicable suivant la revendication 8, qui contient une sequence de bases choisie dans le groupe 
consistant en la sequence de bases dans la SEQ ID n° 2 et des sequences de bases comptementaires de la SEQ 
IDn° 2. 

50 

10. ADN recombinant replicable suivant la revendication 9, dans lequel une ou plusieurs bases dans la SEQ ID n° 2 
sont remplacees par d'autres bases en raison de la degenerescence du code genetique sans modification de la 
sequence d'amino-acides dans la SEQ ID n° 1. 

ss 11. ADN recombinant replicable suivant la revendication 8, qui contient la sequence de bases dans la SEQ ID n° 6 
(ou le symbole ■Xaa" signifie "isoleucine" ou "threonine"). 

12. ADN recombinant replicable suivant la revendication 8, ledit ADN 6tant d'origine humaine. 
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13. ADN recombinant replicab.e su*an« la revendication 8, dans lequel le vec.eur est un vecleur consistant en un 
plasmide. 

^cSTvec, 8 u, .UK**** « I'ADN CO** pou. I. pdyp.pM. «*-* la .avaadcal-x. 1 
acides dans la SEQ ID n° 1. 

17. Transforman, suivant .a revendicatbn 14, qui contient la sequence de bases dans la SEQ ID n' 6 (ou le symbole 
rs "Xaa" signifie "isoleucine" ou "threonine"). 

18. Transformant suwant la revendication 14, dans lequel I'ADN est d'origine humaine. 

19. Transformant sufvant la revendication 14, dans .equal le vecteur est un vecteur consistant en un plasmide. 

20. Transformant survant la revendication 1 4, dans .equel MM est un microorganisme de I'espece Escherichia coli. 

21 Procede pour la preparation df un polypeptide, qui comprend les etapes consistant « 
nuuitif de culture un transformant capable de former le polypeptide smvant la ^ diCaX ^'f^.f^^ 
^u ant oans un ho.e approprie un ADN recombinant replicable contenant un vecteur autorep cable et un ADN 
codant pour le ^polypeptide, et (b) a recueillir le polypeptide forme a partir de la culture resuttante. 

22 Procede suivant la revendication 21 , dans leque. I'ADN a une sequence de bases choisie dans 
enTa siuence de bases dans la SEQ ID n° 2 et des sequences de bases complementers de la SEQ ID n 2. 

23 Procede suivant la revendication 22, dans lequel une ou plusieurs bases dans la SEQ ID n» 2 sont remptactes 
^SrS^en raison de la degenerescence du code genetique sans modifier h sequence d'ammo-acdes 
dans la SEQ ID n° 1. 

3 s 2 4. Procede suK,ant la revend^^ 

"Xaa" signifie "isoleucine" ou "threonine"). 

25. Procede suivant la revendication 21, dans lequel I'ADN estd'origine humaine. 

40 26. Procede suivant la revendication 21 , dans lequel le vecteur est un vecteur consistant en un plasmide. 

27. Procede suivant la revendication 21, dans lequel I'hote est un microorganisme de I'espece Escherichia coli. 

28 Procede suivant la revendication 21 , dans lequel le polypeptide forme est purifie par une ou plusieurs techniques 
« chSes dans le groupe consistent en la concentration, le relargage, la diatyse, la sedimentation sSparatnce. a 

2£Z£?1 de Lation sur gel, la chromatographie d'echange d'ions, la chromatographie hyd rophobe Ja 
SograS d'affinite, la chromatofocalisation, .'electrophorese sur gel, et ,'e.ectrophorese au port ,so-e.ec- 
trique. 

so- 29. Anticorps monoclonal qui est specifique du polypeptide suivant la revendication 1 . 

30. Anticorps monoclonal suivant la revendication 29, qui appartient a la categorie des IgG ou IgM. 

31. Hybridome qui produit I'anticorps monoclonal suivant la revendication 29. 

" 32 Procedepourlapreparationd'un 

capTbt de Jroouir I'anticorps monoclonal suivant la revendication 29 dans un milieu nutntrt de culture ou dans 
orgY fsme d'un animal, et alueil.ir I'hybridome a partir de la culture resul.anteoudu Hqu.de b.o.ogique resultant. 
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33 Procede suivant la revendication 32, dans lequel I'anticorps monoclonal es, ^^J^^^ 
r™ide biolooioue oar una ou plusieurs techniques choisie dans le groupe constant en le relargage la daiyse. 
aCat^TccTnt^ eHa conjugation, la sedimentation separate, la chromatography de £»n s^r 
g\l la chromatographie d'echange d'ions, la chromatographie d'affinite, I'electrophorese sur gel, et I .so-electro 
phorfcse. 

34 Procede oour purifier le polypeptide suivant la revendication 1, qui comprend les etapes consistent a mettre en 
Z^ZZze ZLZ le polypeptide e, des impuretes avec un anticorps monoclonal specfique du poly- 
peptide, et a desorber le polypeptide adsorbs sur I'anticorps monoclonal. 

35. Procede suivant la revendication 34, dans lequel I'anticorps monoclonal est lie a un support insoluble dans I'eau. 

36 Methods pour detector le polypeptide suivant la revendication 1 , qui comprend une etape de mise en .contact d'un 
amlcoTps monoclonal specifique du polypeptide avec un echanti.lon pour effectuer une ,mmuno-react,on. 

37 Methode suivant la revendication 36, dans laquelle I'anticorps monoclonal est marque avec un membre choisi 
Z to groupe consistent en une substance radioactive, une enzyme et une substance fluorescente. 

38. Agent destine a agir sur des maladies sensib.es. qui contient le polypeptide survant la revendication 1 comme 
ingredient etficace. 

39. Agent suivant la revendication 38, dans lequel le polypeptide accrott la cytotoxicity par les cellules tueuses ettou 
induit la formation de cellules tueuses. 

40 Aoent suivant la revendication 39, dans lequel une telle cellule tueuse est un membre choisi dans le g^acon- 
sEt eTdes cellules NK, des cellules LAK (cellule tueuse activatrice de lymphokines) et des lymphocytes T 
cytotoxiques. 

41 . Agent survant rune quelconque des revendications 38 a 40, qui contient une ou plusieurs substances bio.ogique- 
ment actives supptementaires. 

42. Agent survant revendication 41 , dans lequel les substances biologiquement actives sont des agents antitumo- 
raux et des cytokines. 

43 Aqent suivant .'une quelconque des revendications 38 a 42, qui contient comme stabilisant un ou plusieurs mem- 
bres i choTs dans ,e groupe consistant en la serum-a.bumine, la gelatine, le maltose et le trehalose. 

44. Agent immunotherapeutique antitumoral suivant rune quelconque des revendications 38 a 43. 

45. Agent antitumoral suivant I'une quelconque des revendications 38 & 43. 

46. Agent antiviral suivant I'une quelconque des revendications 38 & 43. 

47. Antiseptique suivant I'une quelconque des revendications 38 a 43. 

48. Agent suivant I'une quelconque des revendications 38 a 47, qui contient 0,000001 a 100 % en poids/poids du 
polypeptide, sur la base de la mattere solide s&che. 



52 



EP 0 712 931 B1 




EP 0 712 931 B1 



da/I 




Pst\ 

EKL2 



54 



EP 0 712 931 B1 




55 



EP 0 712 931 B1 



Molecular weight 

(Daltons) Marker Lane 1 Lane 2 

67k m 

45k m 

30k • 

20.1k • 

14.4k • 
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